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Frefaoe to tht First Edition 


The tx)ok lus been designed to sei ve as a b isi^ lex t m Cost Accounting to meet the needs of 
the students preparing for examinations in the subject as well as of the accountants engaged in the 
profession 1 1 covcis the syllaoi in t 'simg foi the examination^ ot various accounting and other 
bodies, such as tac Institute ol Co^t and Works Accountants of India, tlie Institute of Cost and 
Works Account i Us, U K , the I isut Ue of t Imkicd \ccouiitants of India, the Institute of Social 
Welfare and Business \I in igimuit, the Institute of ( hartered Sti lefaiies. i u md ihc B Com 
liid M Com cximiiuiio is ot \aiio is Indian Tjnixcisn.cs 

I he pri iiciples ot costing luvc been ciisais ul threadbare in simple languagt ilu piactic il 
application of llu'^c piincipks ni the pa c it aa\ con litions in India has Ixen given, and attempt 
liasbecnnud. loncludethslitcsii ends uiJ lUirenc tlioiights on the subject Ihcst itishopiu 
will keep the ludeiU ibr^ ist oi mod iii pi utict i id will tv>sist the Viounianl in the industn in 
hnding soliitio is to !Uia> ptohl ms vsliicn ni i, it u> it unit him m Ins d iv to da> woik 

Inunigh Ml IK oook uic CcM m iit i il i k« onij ni td w itli a laigt ni mbcj of diagnuns ana 
charts, aid tkcicJ pi k icil pio'kius nun o whch iux^ kui taken Irom past evimniation 
papeis Solu K> iStotiKsepi >bkms u\e txc i^hwiitocx'*! »n oidilluslrak inc the oucs discussed 
m the text file stnUmr \v II iKo u ul iisw in the ixiiniii tion v(ui lions gixeii at the end oi ctuh 
chapter 

Ihc terms a ltd u miviiAsed) unisluik minis foikm tla ui eiudediii the J iiuiary, 1966 
edition ot tn. “To in lunogv o!^'^>\cc »u itariM , puolis ud b> the I C \\ a\ , U K 1 o permit 
smootii and un-ixiuruptcd flow nutidiig has m t btutme-i gedw 

maitei. 

Tiieiole ot thcco I leco i it int oi lodav o not stiicliy coritmed lo cost jug mat teisdKmc,diul 
veiy often, he is cilLd upon lo ndei dvie* on maite 4 s related to Managerunt Acciuntancv 
The chapteis on maigmd lost eo>t ' slumo piohi relatio isiup budgetar> contiol, standard 
costing, inter-mm compar son, and cipital inxestmun dieuio «s and contiol Inxe been \s iltcn 
keepin lus requirement m view 

Ihtauthoi jsindenidtoS . ^ N Mukhcijet M I >m AK W A tor ineeiirjtilieMcw 
of the manuscript, and fo hi \ I’u ibh suggestions wh ch li i\c u> Jtiibiikd to the iinprosenunt ol 
the text Permissions givcr the 1 C \\ \ of India and the InsliMuc of Chaikicd Aaouniants 
of India tor publisinng question et in past examinations i la by the IC W A UK, toi making 
use of questions from past exaniiiiatio i papers and the ‘ ftiminology ot Cost Accountant)” are 
gratefullv acknowkdgvd Thanks aie aiso cslcndcd ri\ colleague Sri H P Ghosh B Sc 
A I.C.W A , for his valuable assistance rendered 

Lastly, but iiot the least, the authoi is grateful to Sri N K Bose, B Sc F I C W A., 
F.CWAJ Dip M \,OB \ A(IS \ M B 1 M , Pi evident, 1 C W A ot India, for the kind 
encouiagernem and sut^o+ioi giVvn light liom the beginning when the work on the manuscript 
was started, about two years ago 
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CHAPTER 1 

CONCEPTS AND CLASSIFICATION 
OF COSTS 


Stalling off as a bianch of tiaanual accounting. Cost Accountancy has 
made rapid strides during the last few decades anJ has established a distinct and 
highly specialised framework to assist the business nunaefinent in planning and 
controlling its operations The techniques and ptoceduies of co>t accviuntancy 
have developed so quickly and the l»e!dj covered by it have been expanding to 
such magnitudes that it is dilhcult to attempt a suitable definition for it, which 
would cover all its aspects An earlier tenninologv defiiics cost accountancy as 
‘the appliL ition of co'-tmg and c,) t accouniing pii.icipics, methods and techniques 
to the science, ait and pi iciicc of cost control and the ascertainment of 
pioiitdbility It 1 ic'ud s the presentation of lufoimation Jkri'cd therefrom for 
purpose of man igcrial decisi >n making * Ai um. uw * -"hunting is defined as 

which expenditure is incurred 
':;pmmitled to the cstatVn'siiuf?u*^T!^jitimatc relationship with cost centres 
land cost units In its widest usaic, it embraces the preparation of statistical data, 
the applit ition of cost control methods and the ascertamment of prolitabilitv 
of activities Cvirned out or planned These dc'.nuions whle layng down the 
objectives of cost accountaiicv and the i lethods to achieve the a, miniducc terms 
which need explanation These ai-c taken up latci in this dupier 

Financial Accounting and Cost Accounting. In iirdct to .jipreciatc fully 
the function, purpose and scope of cost accounting, it would be useful to examine 
the position of cost acunmtm" m the broider fold of general accounting and 
VO studv the relationship of cost accounting XMih other branches v>f accountanev 
VI7 frimcial accounting and miiiagcmcnt accounting The concept in eailier 
days was to maintain cost lecouN, separate nd distinct from I'ninc-ial accounts 
and reconcile the two sets of accounts, tmanciil and cost, at tnc end of each 
accounting period As the figuies requiiod for cost accounting had to be taken 
mainly from the financial books and records, maintciunce of cest accounts as a 
sepiiratc watci -tight compartment was latci considcrcHi unnecessary aad this led 
to the development of the techniques of integru * aevounts under which the 
cost and financial books arc dovetailed. 

Financial or traditional accounting consists of the classification, recording, 
and analysis of the transactions of a business in a subjective manner according to 
the nature of expenditure so as to enable the prcsc.vtation at periodic mtonals, 
of statements of profit or loss of the business and, on a specified date, of its 
financial state of affairs. The day-to-day transactions suitably journalised or 
recorded in subsidiary books arc posted m the various ledgers and at the end of 
the aixounting period, a Profit and Loss Acaiunt and a Balance Sheet are 
pripared TTie emphasis is on the ascertainment and exhibition of the profits earned 
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or losses incuired b> the business rather thin on the nspctls of {-lanmnp and 
control and deci^on making. For the latter puipo^e. cost .iecoiii"mg lecoids 
expenditure m an objectnc nunnei. i e attoioing to ihc puii'i e loi which costs 
arc incurred. 

The cost of nianufiictuie of punlucts oi of >i’'j viuie u, no doubt, 
available in the financial accounts but onl> in ti lals uud il at ti'o .u the end of the 
accounting peiiod But .f the co,l of mdiM.'ial pioi.usts n Mtv.ces and the 
profit or loss fiom caeh uic to be pie-planneil oi aie iti)'i..cd souca>u'utl\ as the 
process of manufactuie or of icndeiuig the xetsisi p'occul . .ecouoc has to be 
had to cost accounting methods. A simple esaiiiplc will illustj.Ue the point 1 he 
financial accounts of a eoncetn show the tol’ ’"•un p"sitK*n ..t 'tic cud ol an 
accounting period : - 


Materials consumeu 


Rv ''lilW 

Wagvs paid 



Other expanses 


K'* tScK'ii 

Total cost 



Sales 

• 

R. 

Grosb protit 


Rs 7,000 

Assuming that three pro^uStm 




Teriod, cost accounting records might rcscal a po ilion s meiliir" iil e tluit sre 
below : 



Prodi.wt A 

Pnxi U 

RiKil »( 

1 ^>^tl 


Rs 

Rs 

Rs 

R 

Materiaib 

7,0i0 


' 0<H) 


>\agrs 

8U00 

5 0fH) 

2i<^) 

r (MI 

Other rxpcnsc. 

low 

6,(MH) 

?<X\) 

1 S 

Total co*>t 

2‘5,0(t0 




Sales 

mo(^o 

ISOCD 

12 W 

()<) ()«/» 

Gross Pn)li! 

5,000 

(~) 1,000 


7(K/<) 


Although the total gioss piofit for the >eai was Fs 7,t'(’0. the cost records 
show that product B incurred a less of Ps J OfX). ,i positi-m vhiih financial 
accounts as such failed to readily rc\ s*al 

Another aspect which distinguiNhes cost .Kcouutinp from fm.ipcn! aecomilii'g 
IS the diversity of purpose, ftnancial accounting safcguauls th, mfeiesis of tlic 
business and its proprietors and others connected with it b> piovulim; suitable 
accounts information to tarious parties, such as the shaie-holdets paitners. 
present and prospeclisc creditors and the Govenmnent The accounts aic kept 
in such a manner as to meet the piovisions of the Companies Aet ai il to present 
coirect figures to income tax, excise and other authorifes These accounts show huw 
gainfully the resources of the business were employed but do not give clear 
indication to the r'anagement as to what should be done m particular .situations. 
Cost accounting on the other hand, renders information ^ the gUKlaiicc of the 
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management for proper planning, operation, control, and decision making. For 
example, while financial accounts show whether materials purchased have been 
correctly accounted and paid for, whether there has been any lo^-s during storage 
and whether the opening and closing balances of slock arc correct, cost accounting 
reveals matters such as, whcliicr the quaJiiily purcliascd is reasonable, whether 
the purchase is at all ncccisaiy, whcllicr a component or part should be 
manufactured internally instead of benig pin chased, whether the quantity of 
material utilized is rea* o.xubJc and whether there is any loss or wastage in 
production. Similar cun.ide^uliun^^ would apply lo the uliii/ation labour, 
capital and other resources. 

Apart from these, the feature which disungui^lies co^t accounting from 
ilnancial accounting is the fi rward lookhig appojach of the former whereby 
future ctusu are guided and controlled ihtouuh techniques. These will be 

discussed later. 

Cost Accounting ami Manageirieiu Accouiilin;!. In rceent vearH, another 
as|xrcl of accounting known a.s ALCimnitn^ (no\. also beme referred 

to as Mimai^trial Accountini^ b\ sonw) has been de\ eloped which is being U!>ed in 
many busincs:. wuxiuens. Management accounting includes all tliosc accounting 
set vices by means of whitli assistance is ler.ilcrcd to Uift|^artagemeni at all levels, 
pohcN, ti xaiion of pLns^^^ of then execution, and 

^^Aeasurcmenl accounting is primarilv concerned 

with the '‘Upply of information winch is useful to the rnanagemeiu in decision 
making for the clficicnt Fiiniung of the business and in maximising profit. 
Management accounting emphns \aiious s.hieh r'iClude .standard 

costing, budgctdjy contioh nuirgin.il costing, hrcak-c-cn and t.o<t-\olume-profit 
analysis, uniform oisting an»i inlerdirm compaii^v^n., ratio accounting, mternal 
audit, and capital pi o.icst a'^e* sment and conlrol, flie cbjecto cs of cost accounting 
are similar to iho,>c of nuinanement m.vOin:i;r'g and a> the ..tcountant uses 
most of the afi>rcsa;d Icchihques for his wvuk, vo.'ti tKCv'iUniing mas be considered 
to be a maj»)r complement of nianagcir-cni accounting la fact, n anagemcnl 
accounting is an e,steiva*n'. o.f llie managerial aspects of cost aL'coiinting : it utilizes 
the principles and practice' vif both ci'vt accounting and financial acenmting 
in the best interests of the business. The csolution of management nccountmg 
may be traced as follows : — 


Traditional 

Financial Accounting— 


Cost Aooounling— 


Manaieemcnt 

Accountings 


{ i)ctfnrinn:g il»c tu-juval 
; r*»r ;i Vi lUHi .i'al Uie 

! sUae or tUhurs v>ii 0 * hot 
I <lu> of 1*10 pCfi-.Hl. 


— Stewrodship Acc^>unting 

; 


i Ipfivrmafion g:cMVvr.-uion 
\ for controlling ope rations 
' with a view to nuMmi^irig 
efficiency and rr»>rjt. 


—Control AcoiHintmg 

1 


Accounlini? to as-sist 
management in planning 
nnd di'cbion makinn 


—Decision AoocHUiting 
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Costing or Cost \sctTtainnicnt. Costing rcict'* to the techniques^ and 
processes of asccit.un.ng coMs , the methods used and the actual piocess of tost 
finding Before piocc'tding fuithci with the discussion ol the piocess of costing, 
howcCer, it will be nc'ccss.ns to .tate what is mc.oit b> test ( osi is defined as 
(a) the amount of cspei.ditur.. ( ictiial oi notional) ii>aiircd on, oi attributable to a 
gicen thine, o. (I ) to astcrtaia the cost of a gt\en thu'g 1 he fust delimtion icfers 
to cost as the ob|ecti\c oi the cud pioduct which t nalh rcsuU> liom a jiiocess 
of eostina fl c second definition iclales tc' the ploccs^ iisclt, i e tl i 'cei tainment 
of cost 

The technique of costing i nol' os two fundaPHu'al steps ramcK 

(i) collcxlion aid clissifcai.on of cspci.d’Uiic accoiding lo the wost 
elements and 

(ii) alliscal’int and app> 1 1 '' n er.f »'t the tspei d'lmc lo itc' ct 't ccnlics 
o cos* units 

On a refc ence to ttic sccs'iid table v'n F’a^i 2 . will be scen iliit the total 
expcndituie of k •'llsO i-> t'assificd into the ch’itnis (inatei'.ds \v.4ucs and 
othci espenses) and then the co^t a* aiiist each elcii'ci i is a'UKated »ti appoit'i ned 
to the tlircn: products \. B and C to gne the cost i f catf If tl e number ol units 
manufactured is ewen. J c cost per unit for each of tl c prod in' . c in be detei mined 
For example, if K^/ uni^gf^product \ weie manufa<.tuicd the v.r>st vouKl be as 

ollows ; — 

COST OF PRODLCI A "V >1 »i U»M oITfr 




1 t 

< |\ I J t 

Mil xii N 

R 

"onO 

R •’1 

W ages 

K^ 

soot) 

R i 

OtfcIsINpvt >* 

R> 

ft) (AX) 

Ks V, 


R> 

2 '> IXKI 

Rs ""ii 


Lknients of Cost. \ n tixufacli.rir.g oiiatn • . i nKcrricd s I'h the 
consersion of raw maUruIs n.to fimsl cd produci' w th il help t f labotii i d 
certain otl cr s^rexes Ir order to con pute tl c co,* , f i ^'i of t! c c (m ..tion> 
thccosl of manul iclurt' ^ .1 pu duct IS subdivh cd to, .wat oeln.>w>ia clei .rm< 
of cost Thus tlcmciPs oj cu-t me the prmiar) cl. siiKjiiotis of cost, .iccordmg 
to the factors upon sU xli cxpeiuLtuic -s incmiul Bicai. up of cost into its 
elements is cs cntial foi tl .. purp se of ..ccountim and for cost control 

Fbe elements of cost arv composed of (0 xM,iUri.l cost, 1 1. li,^ u. { of 
commodities supnl-ed t.. ij.e um'cr*aV.in. (n) Wat-cs ot labour esf, , c the coM 
of remuneration (wages, alar-o* comn.osum, l.mus itc ) «.f the imphwces of 
the undertaV mg, and (m) expenses i c the cost of cniccs pros uhd to the mider* 
taking and the notional cost of the use of ow ned a . v ts | .,ch of t |u-sc elements 
IS further M'bdividcd into direct ai^d indirect costs as folloas 

I^irc' f natenal 


Labour - 


Induce I nixUiri.tl 
Direct 'aboiir 


rxpenses- 


indirect 1 ilsour 
Direct expenses 
Ind'rcct expenses 
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The distinction between direct and indirect costs will be dtscussed later. It 
Will suflice to stale here that direct material, direct labour and direct expenses are 
costs traceable to u)sl ccntics, products or jobs bat indirect rutcT*al, mdirect 
Iat>our and induce t expenses arc material and labour (i»sis and other expenses 
which caaiK>l he so traced in a iliiect manner 

The aggregate of dircwi inateiia! cost, dircvl waj^cs loi d rcK.i la’^'o if co^l) 
and direct expenses is leiincd. Prune C o^i and the a<»y«cgatc of m i fc..t nulcr'al 
cost, indiiccl wages (or indiiccl labour co>i) and uKi«rcxl <. \p. i is Kn )»‘n as 
Overhead ( v'St CJunhcad c is further subdivultd into { u j. ( vS .rls 
Produvtion or Manufaciunn") Overheal, \ I'^Mnist'aium a.J '^jhng 

and DisliibuUon Overhead 1 1 c cUssPaaiiori • *^>1 i” ji sed v 


i> M uensi 
P uvf la XMf 
f^ir -t I xi* t sts 

h d rtst M jVri 1 * 

I hi 1 iOM.l 
I idaCvl I 't.X WJifc 


l> n ( 


I . ' ^ l\S P < i I-- M ' t 


-• f 0 I t *»s <\S 
» s ’'a »*0 

* S ts d P< '«! 





I. ( - 


B • • 


1 * M 
- S ' S 

( o<»l (cofre and ( <M I nil. \s sfatcJ cailicr ti, t-. tie asverlw ned r>v 

i i»st ( c'li .“iv i)i in C >si I 111. r h.'t ^ 

< i>u i (nfrt I^ vkli t“<l i .1 i.>..4li.*n. pcr'.on oi .t- ’ n ' i » >r .irv'up 
id liic'v') t<*r ti'Ni I’lv >10 av(.sMt iipiti .in.l used foi il ^ p o8 wo.t 

(.onfjkil ft f >11 tvv*> that sv t *1 ires .ire <>1* Iwo \i/ Ii ip«.f i> . . lu t Pcrscnal 
teulics \it Imiscrs eu ( osl C c’ '.c sonsAis tif a. Is"* itii».i >i item of 
equipment toi ip.'up of tlusci md a IVisoai! ( vi.t (.i,niie s ts.sts ot a person 
or gioup of pcison \ s-s '* le ’fe dcteimncd avi-s'idne to Iixati m maj be an 
aftM or region of ‘.ales, a depi>t oi wareho jvc suih tost tc’itit- .ire ' i unH related 
to sefimp and disaibution i. 'sts and arc tfius applicable to sa'c of produtt-* 

In a miinuf,Ktuiing vontein, the cost ventres gentr.i T Ilo* the pattern or 
ksoul of the departments or sections of the factors aid usordii ilj. there are 
tvko mam tvjxs of tost centres as indicated bcK 

(at ProJu<ium or PuJuiint; ( ovr ii'Uris Ihcse ventres arc engaged 
on piiHluciion wi'iK the raw m.itctiaK are handleii I etc atid conserted 
into saleable pioducts In suvh c'cnltv"., Innh diicvt aid indocxl costs 
arc inciiireil Maclnnc shops, welding shops and .rssenib'v shops arc 
examples of prodiufion usst centres in a factors manufaclunng 
engineering gmsds 

(b) .Virwio Cos/ t'<«fr<-T , These cenites arc anullar> to and render 
service to producing cost centres Onl> indirect costs arc incurred m 
Service Cost Centres and saleable prixiucts arc not usually handled 
m tlicsc centres. In the ease of certain Service Cost Centres Uke oower 
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electricitj or gas) itiaj not be captive and product units in excess of 
the facto! y's ow n i equu enitnts ma> do sold A few examples of Service 
Cost Centres aic 

(i) Matciial Hrvitc centiis dialing with haiidling and upkeep of 
stoic*', eg i'lniC'>, laltiual Itanspo t 

(ii) Pei'onm,! scivict. lenties like J«*.bi.ui oflicc or Laboui Buieaii, 
Canteen, itc 

(ill) Plant niaiUtiu ic lciuics sidi as lool Room, ( arpeniei Shop, 
SmilliY cti 

(iv) Admniisnalion tc ,ti<,s eg Ciciici,.! Olhces, Accounts Oflice, 
Ca li Stvtion 

Cost Centii.' V'C the (slloun Hvo n. un [luposis . — 

(i) Ihev dcliivtatc sp* sics v I itsponsililitj Tlic ii ai agci m cluige ol a 
tost tentit IS IS y itd the rtsponsibinu fut the u nltol ol costs ot 
that centre It is Ikc ui e il lin cm lu li y luntnon ot costs with 
relation lo cost tc itrcs that iiic latic, aic often Icrintd a> ‘Kcsponsibihtj 
Ccnties’ 

(ii) Cost ccntaf^^jc nicaiit to as ci.il a . Oi e iet<«vei> aic », ail costs 
for \vh li a comT*" nV ^ ^ ‘ a i oc 1 1 oiubluisc^ 
eximple, a niwl ic tiy*^i^w(j(BI<^PB®®?lnoiiinpgiut? 
funct ons nia) le c ' li'iliii it to an ct Jipiiu o tvp' of i xt i 
‘such a tost tentic vould foim a umij ul poip foi the i .ovu d 
ov'^ii Ct d costs on the I as s tf iiiutnii t >it s 

The number t f tost tentrcj and the si e of c .c!i \a Horn oiic umicit kin^ 
to anotfiei and aic ilc, c de u i pv > t! t cspcudi'aio involved and the leciuin nenfs 
of the manvigtintPl fo* me purpi se tf test contiol Joo inanv cost tcntits tend 
to be ex] cnsive but li vmg loo few i vi centres tldtals li c \ t p pui pose ol control 

Pcisonal to‘t centres Jci trail) follow the oa ai i‘ itjonal pattern of the 
concern Cost' may be anal'^cd and iclaicd to, sa', the \\oiks or Production 
manager, Saie^ manager, I mance managei or fuitln i dinvn, to tlic foieman, 
Storekeeper, Inspectoi, Maintenance engincci etc 

Theie aic two other l)pts of cost ceutics, namely. Operation and Pioccss 
Cost Centres Operation Cost Ccnties cousivt of tho‘c michincs and/or pcisons 
which carry out similar opciatuns, and Process Cost Ccnties consist of those 
engaged on a specifn nroccss oi a continuous sequence of operations In an 
operation cost centre, al ni thmes t-r all operatives perfon img the same operation 
are brought together under tme cciitie, the puipo'-c being fo asccitain the cost 
of each operation iricsjective of it> location inside the lactoiy In the pioccss 
type cost centre, <hc cost is analysed and related lo a seiics of operations in sequence 
such as m chemical industries, rclmciics, steel rollmi; etc 

While cost centres hi Ii m ivcci taming uists by location, person, equipment, 
operUion or pioccss, coit unit is a device foi the purpose of bicakmg up or 
sepal ating costs into smaller subdivisions attributable to products or services. It 
IS the unit of quantity of rroduci, seivice, or time (or combination of these) m 
relation to which cods may be ascertained or expicssed. We may, foi instance, 
determine the cost per tonne of steel, per tonne-kilometre of a transpoit service 
ot per^-Xjlg^iour Sometimes, a single order or contract constitutes a 
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unit which is known as a job. A batch which consists of a group of identical items 
and maintains its identity through one or more stages of production may also be 
taken as a cost unit. 

The forms of measuremeni used as cost units are usually the units of physical 
measurcmciit like number, weight, area, volume, length, time and value, A 
few typical examples of cost units arc given below 


Jthiusf,\ or prodiui 
Autosiio tile' 

( anlo 

C cn.Liit 

( hun.cal* 

Gas 

Mfl.il plat ' {5 
Miia** a»'(! Oii.irf is s 

NllS a'lil ll,>li s 

Pt »\ I r { F I \ 1 1 1 ' J ) 
Si u 

I M t I* t 


Cost Unit ha^iv 
Number 

Metre kilometre 
lonnc 

Liirc, k. log; am tonne 
Cub'c metre 
Squaie metre 
I o me 

(ifiK*; or bags of standard eight 

Kik>-\vait hour 

Tonne 

Ton nc-k i lomc ire, pas >cngcr-kiIomctrc 


T lit' (if still iItIc Losi cciitics 01 cost units for which Cs)sts arc to be 

asLcil •! tci ii. an iiiR'ciuil P'P depends upon a numbci of factors some of which 
»rc : 


MO 

(nw 


(\\) 

M) 


( i)'K*’ 

i.' iIUMc’t Oil's of the c )->iing system, le suitability of the units or 
ui.tie- fi I f .1 [ .uj'ose 
A\ I'I'i ilii) of info;, n.i non. 

Mci'v’. •-oicnt policy rcg.iidiug making a particular choice from several 
.dtci nu.ncs 



Fr.isie t’enitvs Pmjii is a segment of a business tliat is responsible 

for all .Lti'itics iiAohi’d 111 tlic production and sales of pioducts, systems and 
.services. Ti.us a pic fi ceiitic ti.s jrij'asses both costs that il incuirs and revenue 
that It {vuerates. In tlie concept of responsibility accounting, profit centres are 
sometimes also Ksponsibk- foi the investment n\.idc foi the centre ; the profit is 
related to the mvcsiei'' capital Such a p'olit centre may also be teinied i/nestment 
centre 


Cost Objective. Many accountants use the Icim cost objective to denote 
any activity foi which costs are icquiicd to be deteimined sepaiately. A standard 
definition specifics cost objective as ‘a function, oiganisational sub-division, 
continct or other woik unit for which cost data arc required and for which 
provision is made to accumulate and measure the cost of processes, products, 
jobs, capitalised piojccts and so forth.’ Thus cost objective covers both cost 
centre and cost unit and a cost objective may he a department, a product, a sales 
territory, passenger mile, patients in a hospital, books in a library— as a matter 
of fact ‘anything’ for which cost is desired to be determined, 

Mctliocls of ( osting and Types of Costs. Several methods or types of costing 
have been designed to suit the needs of individual business conditions. The 
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basic principles underlying all these methods are the same, nainelj, to collect 
and analyse the expenditure actoiding to tlie eJernerus of costs and to determine 
the cost for each cost centre and or co^t unit I lie main consideration which 
applies to the choice of a paiticuLir method of cosiim* is the ii.iture of the manu- 
facturing opciation CiiiiKd out c i the service rcndeicd h\ the concern 

The various methods <'( c' imz in use have been listed here Detailed 
discussK>ns of the nutliods follow m subsequent chq^ters Basically, there 4ire 
two mam -.vstei is of c<>s n j vi lob t »sMng o Pioccss C osiing and all other 

i>pes are eithci vaiuiit. of iK l two svsicu oi are jiist techniques used fi'r 

particuiai puiposes, UivLi sp c uditions . i d on ^peclllc occ isions 

1 Chissitiuit n if Li St t'ti iWv iti h /iOM of utwc of prothution or 

mamijac turm\^ pt o^ss 

(a) Job C 

Vaiiations ol job tosi>n » ue 
(1) Bakh C nsio > 

(ii) iLtminul I r Coin o i Lt st 
(m) Midkpl or Ctm.p s n tfu 

(b) Prtu^^sCi^^^ 

Variations of procestv 

(i) Opt tut ion Costing 
(a) S//nr/* or Output Coums' 

(ill) Oncratim^ C ost 

2, Llassijicatioh oj cost<! on thi basis c) Unu 

(a) HisUiual C ^ as 

(b) Pf c -J l tc t mw( d ( ost \ 

0) Estimahd ( ostoo' 

(ii) Standard C<o>tin^ 

3. Costs for managerial decision mah mg 
0) Marginal Costing 

(ii) Increnv ntal (or diff rcntial) Costs 
(m) Imjorm Costing 

(iv) Opportunity Costs 

(v) Rtplaccmcnt (\jst 

(vi) Sunk Costs 

(vii) Rdesant Costs 


4 Costs according to function s 

A business enterprise pci forms a number of funtlions like maniir.n.. 

sellmg, d,M„but,„„. anU research Costs „uv crfT'"if’ 

(tetcrmined for eac’s of thcsc functions and on this leisis function it 

lassified into the followmir tvocs ff ost<s 1 1 ><. ii.,. i ’ may be 

>V) nre niso temted, •nonlSau,mrw«0 “<* 

0) ’Manufacturing or Production Costs 
(ii) Admimuration Costs 
(lu) Selling and Distribution Costs 
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(iv) Research and Ihiilopmcnl Com 

(v) Pre-production Costs 

5. ClasvjKiition oj ioa\ on the ba\n of flu n \,iirmhilit\ in tdation to output 
(i) Fixed Costs 
(n) I ariabh C osts 

(hi) Simi-saruihlc or Smit-fistd C osts 

6 ( Uissijn ution of losts hjsi d on cstublisl.miiit • f i> lu’umskip hetsseen input 
and output 

(i) 1 ndnci red Costs 

(ii) Manas;id Costs, dist ictionary oi piogiamnudiosts 

7 C onVoUahlc and umontroUahh sosts 

R Otiur types of tosts 

( oMs which ari.c in pailiailar coiitcU'- .iu<' whi-h aic UiCil for particular 
piirpofcck aic rtciilioacii KIow 
(i) Cinoirn.n Coi' 

(ill Common c S' tt* 

(ill) Irmt d>k ( LSI 
• su 

(vi) ( naioiJahli ( ints 

(\ii) I (’till Cost 

It vvtuUl th’ik be iivn that ilif^crenf aie iieec’eU for di*rerent purposes 
In otUri to iraU* rna' .i.''erieii( accv'untm.’ enectice, it is cssei * .1 that the proper 
Concept of Cost Ic sckcuil that \ ouki nut the purpose for ih cost data are 
requiicd C('st data not appiojiiMte to a siiuatu n and a Cost concept used in 
wrong contest often 'ead to insVirest dcsisums 

Cost Control. The essential featiiies of cost accounimg arc : determination 
of costs, planning and control of costs, cost analssis and furnishing of information 
to management for decision making, and cost reduction It ws”.:!d be seen that 
the mam ohjectisc is cost contnd and the determination of costs, and cost reporting 
arc just tools or means to achieve effective cost contiol 

Cost Civntrol is defined as the regulation h\ esc'cuiive action of the costs ot 
operating an undertaking, p.iiticulail> where sn h actiisn is guided b> cost 
accounting. Cost control is evcrcised thrvuigh numcious techiuques some of 
which arc Standard Costing, Budgetarv Coi.irol, f stimatcd Costing, Inventory 
Control, Quality Conirol and Peifornuiiice evaluation, analvsis and reporting. 

Cost control involves the following steps and covers various facets of manage- 
ment (indicated in brackets) : 

1. The first step is to csta*^ 'sh the plan The plans cvr targets may be in the 
form of budgets, standards, estimates or even past actuals and may be expressed 
^ phy.sical as well as monctatj tcims. These serve as yardsticks by which the 
objective can be assessed quantitatively. (Planning) 

. 2, The plan and the policy laid down by the management are made known 
xA those responsible for carrying them out. Commumcation is es^jg^v in 



\6 


CONCLPTS AND CLASSIFICATION OF COSTS 


two directions , directives arc issued by higher level management to the lower 
level for compliance and the lower level executives report performances to the 
higher level (C onmiunn atwn) 

The plan is given client to and peifoimancc starts The performance is 
evaluated, costs aie ascertained and information about lesults achieved are 
collected and leported The fact that costs are being compiled for measuring 
perfoi malices acta as a nioiivatiiig foicc and makes nidividuttls endeavoir to 
better their performances ( Moinatwn) 

4 The actual peifoniiancc is compared with the pie-dctermincd plan and 
variances, le deviations tiom the plan aie analysed as to then causes flic 
variances aie leportcd lo tic piopcr level of management {Appraisal and 
reporting) 

5 The vaiiaiiccs are reviewed and decisions taken. Concclivc action and 
remedial measuies, oi revision of the target, as required, arc taken {Decision 
making) 


For the success of a cost contu 1 system, it is essential that physical contiol 
should be exeicised cii llic shup-llooi b> those vho aic entrusted with the actual 
incurr* 'g of cxptndMu^ i() ci in the fo*m of cash or in the utli/ation of labour, 
mateiial and oth'*’ m tcin s ol cost is icmctc and lusloru 

because of tl c time-1 octveen il c u ^ Tp" ; ‘c^uoa a a icj. 

of c sis Ori-thc spot control o\ei tonsumptinn tt^ miltiials atid ulili<ration ’’i' 
laboui ai'd raaUiinc ti- it is a diatl foin of tui liol caimd out ut the point \ l.crc 
costs are inclined Ihc ‘-hop foieman keeps an c>c on the tartjet set foi his shop 
m physical terms, eg Iibciir houis, machine horns, and quamitics of matciiJ, 
waste, a'xd spoilage befoic he ..c'u ul> pioceeds To ir cur txpendituie 


Control of labour tost is relatively simpler The stand ird or estimated linit 
required for an operation and the Hade and giade of the woikcr who would 
perform it a'-e laid down afltr ca'cfu! ' ork sl'idv The actual time taken for the 
operation is recorded and variances from the stamLird time as also any deviation 
m the actual employment of the specified trade and grade of labour are high- 
lighted Ma<eiial cost may be controlled in a similar manner. Standards or 
estimates of direct material requirements of a job aic established both in 
quantity and puce and the actual consumption is compaicd with the standard 
While quantity control may be exorcised b> the shop foreman who draws the 
material for consumption in production, price h. moinly controlled by the 
purchase depaitmcnt at the stage when oidcis arc placed on suppliers Overhead 
may be controlled through budget-* established m terms of costs foi each item 
and for each shop Many of the items of ovcihead costs like power, maintenance, 
overtime, shift work, and idle time may also be budgeted in physical units to 
enable immediate control being cxeiciscd in the shops 


The advantages of cost control arc mainly as follows — 


1. Achieving the expected return on capital emp*oyed by maximising or 
optimising profit 

2. Increase in productivity of the available resources 

3. Reasonable price for the customers 

rpntinucd employment and job opportumty for the workers. 
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5. Economic use of limited resources of production. 

6. Increased credit-worthiness. 

7. Prosperity and economic stability of the industry. 

Advantages of Cost Accounting. Cost accounting has manifold advantages, 
a summary of vvliich is given below. Ii is not suggested that having installed a 
.system of cost accounting, a concern vill expcti to denve all the benefits stated 
here. The nature and the c.xtcnl of the advantages obtained will depend upon the 
type, adequacy and clliciency of the cost system installed and the extent to 
which the various levels of niaiiagcineiit arc prepared to accept and act upon the 
advice rendered by the cost sy.slcm. 

(i) A cost system reveals uiipiontable activities, losses or inefficiencies 
occurring in any foi m such as : 

(a) wastage of man power, idle time and lost time, 

(b) wastage of material in the form of spoilage, excessive scrap etc., 
and 

(c) wastage ot resouitcs, e.g. inadeijuatc iiiiiizaiion of plant, machinery 
and Ollier faciliiies. 

. i -Cost accouidai^jJ^Ucs the causesj >*^ ^ n. se or iiicicasc in the profit 
>ss of the busiiiesst’^i's "rovtt'ivS''' iiySiv^i 1 1 |, table piuducls or product lines so 
that these may be eliminated or alternative measures m ly he taken. C'cst data 
enable the ci^rrect assc.ssmcnt of the profitabl.ly <,f an cMsiiiig business or a new 
project to be undertaken. This is useful not only foi the ma.iagcincnt but also 
for the prospective creditors and lending and financing institutions. 

(iii) Cost accounts furnish suitable data and infoimatiim to the management 
to scr\ e as guides in making decisions iuvoK ing liiiai.i. i.ii ernsidcrations. Guidance 
may be given by the cost accmmlani on a host ul' problems such as whether to 
purchase or manufactine a given component, whether to accept orders below 
cost, which machine to puieha.se m a situation whcie a number of choices is 
available, and so on. 

(iv) Cost accounting is useful for price fi.xation purposes. Although selling 
price is generally related more to economic conditions prevailing in the market 
than to cost, the latter serves as a guide to test the adequacy of selling prices. 
Further, while quoting prices to prospective customers or filing tenders, the cost 
accountant assists in the prcp.iratiou of cstinuilc^ of anticipated or ‘would be' 
costs of the products to be manufactured to meet the order. 

(v) With the application of standard costing and budgetary control 
methods, the optimum level of efficiency is .set. ^■ariance analysis points out the 
deviations from this level so that suitable measures can be taken for plugging 
weak points. ‘Management by exception’, which is based on the principle of 
concentrating action only on variances leaving out the items which conform to 
the norm, saves a lot of time, effort and expenditure on the part of the 
management. 

(vi) Cost comparison helps in cost control. Comparison may be ntade 
from period to period, of the figures in respect of the same unit or factory or of 
leveral units in an industry by employing uniform costs and inter-fimi r^P«<-ison 



12 


CONCtPTS AND t LASSIFICATION OF COSTS 


methods Comparison ma> be made m respect of costs of jobs, processes or cost 
centres 


(vn) A tost s>skm piosides rcad> figuies for use by the Gosernment, 
wage tribunals and bo, ids, and Lboiir and trade unions foi applitation to pioblems 
like price fixation, prite control, tarill piotcction, wage level fixation, payment of 
dividends, or settlement of disputes 

(viii) When a toncern i , not working to full capacity due to various icasons 
such as shortage of demands oi bottlenecks m production, the cost of idle capacity 
can be readily woiked out and levealcd to the Tnanigcmcnt 

(ix) Introduction of a cost i eduction piogiammc combined with opeia- 
tions rcseaich and value analysis techniques leads to economy fhcie is a 
continuous all-round cftoi t towards finding out new and improved methods m 
order to reduce costs 


(x) Marginal costing is employed foi suggesting courses of action to be 
taken . it is a useful tool foi the management foi making sho't-teiin decisions 
The effectiveness of maiginal cost technique becomes more apparent in times of 
trade depicssion whc’^ orders mav have to be accepted at a pr.cc iowet than the 
total cost 

(xi) Determination of ' ^^'nptrr n;, 

neids of a cost accounting system ensutl?^. ,ii oil orpamvitional striicfurcr( , 
the concern has been propeilv laid out Responsibilities can be pioperlv defined 
and fixed on indiv iduals 


(xii) Perpetual inventory system v hicli includes a proccduic for continuous 
stock taking is an essential feanirc of a cost sj >lcm This is ot impoitancc for 
exercising inventory contuil and a) the same time it facilitatts the preparation of 
periodical piofit and loss accounts 

(xui) The operation of a system of cost audit in the oigamsation pievcnts 
manipulation and fraud and assists in furnishing correct and icliablc cost data to 
the management as well as to outside parlies like the shareholders, the consumers 
and the Government 


(xiv) Costs of the closing stock of raw materials, work-in-progrcss and 
finished products can be easily obtained fiom cost lecoids to prepare Profit and 
Loss Account on a realistic basis 


Installation of a Cost System. From what lias been stated m the pieccding 
sections, it will be seen that there cannot be a ready-made cost system suitable 
for a business Such a system has to be specwlly designed for an undci taking to 
meet its specific needs Before installing a cost sydem, proper care should be 
taken to study and take into account all the aspects involved as otherwise, the 
sysfem will be a mi'fu and full advantage will not be derived from it 

The following points should be looked into and the prerequisites satisfied 
before installing a cost system 

(i) The nature, method and stages of production, the number of varieties 
and the quantity of each product and such other technical aspect: 
should be examined It is to be seen how complex or how simple 
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production jncthods are and what is the degree of control exercised 
ovei them 

(ii) The si/e, layout and oiganisatioii of the factoiy should be studied 
(ill) The methods of purchase, receipt, storage and issue of materuls 
should be examined and modified whcrevei consideicd njcessai) 

(iv) ihe wage payment methods should be studied. 

(v> The lequiremcnts of the management and the policy adopted b> them 
towauis cost contiol should be kept m view 

(vi) The co^t of the s>stcm to be instalkd should be con^>idercd It is 
needless to cmphasi/c that the iietallaiion and opcraliop of the system 
should be economic 

(vii) The system should be simple and easy to opciaie 

(mu) The System can be cflicicntly rua il u is appiopuatc and piopcriy 
suited to the organisation 

(ix) 1 oiins and iccoids of ouginal entry hould be so tlesigncd as lo 
lUVv^lsc minimum clcnca! work and expeudituic 
(\) 1 he system should be so de^lglled ih il cost contiol can be eflectivcly 

cxerci cd 


(\i) The sjstcm should incorpoiatc suitable procedure for lepoitmg to 
the vaiious le\cls of manigement This be based on the 

^viiltctsni IS ^»ometiinfe5» v'Ciivv* * u^aiU>t the effitaty of tost atco»mting 
'ystems This arises mostly when the system ha-, not been piopeily planned and 
executed If a toil system is piopeily installed so that the adsantagcs accruing 
fiom it witweigh the cost of insIiillatKsn <inJ opciation there is no icason why it 
should fail to leiidei cllcctisc and sali’abic a^nstantc to tbc management The 
diihtuhies likely to aiiscai d the method'* to oseicome tl ein are svmniariseJ bcloss 


(i) Ixjensc of installation and opeiatiou I he to^t of installation and 
opciation of a tost sjstcm m.iy sometimts be hi"h 

(ii) The tost system stlttted may not le suitable foi the busirts-. 

The above mtutioneddilntultics aic not tUu* to the tauit of the lost accounting 
pi incipics but they ante on account o( Installation ot a baJIs concci\ccl system 
Proper rc-dc'signmg and toning vp of the system tan c.isily oyciLome these 
diflicultics 

(in) Employees' resistance lo the installation ol a sysitin. 


Such icsistancos which arise due to ignoi iiuc and si’spition. aie common 
Jo all systems, whencyci new methods oi pioteduics aic proposed to be introduced 
m a business Proper education of the employees to impress upon them the 
advantages of the system and the importance of the role they base to play m it 
should normally set matters i ight 


Limitations of Cost iccoiinfancy. like any othei system of accounting. 
Cost Accountancy ts not an exact science but an ait which has dc\ eloped through 
theories and accounting practices based on reasomng and kc'cn common sense 
|Many of the theories cannot be proved nor can they be disproved . they have 
'town in course of time to become conventions and accepted principles of cost 
licounting These principles aie by no means static they arc changing from 
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day to day and what l^ coucv.i toda\ may not hold true iii the ciicunistaiiccs 
tomorrow 

No costs can be m J lo N' < \ ict as thc> uicoiporate a Luge number of 
conventions, cslnalions inti lie ubh fa(to»*s such is 
(I) eh. d »cat«oj) )f *.ost into its ('lenient'* 

(ij) mitciials Msiic pnci ig based on avciage or stand ird costs, 

(hi) apportio "nicia of oeilicui expenses cOiJ ilieir allocation to cost 
( ^ ii I'l L uin* 

(\\) aihitrar\anK tio«» >f joint ^osls, 

(v) division cToscd cad i to 'ocd and v inable 

vvi) alloc ( f dll ' t iiboui and doeh 'nitei* d costN in the absena* of 
(.oMcct ind compete da i, aud 
(\ii) ldop^on cf sin i td » nn vt id mirgtnal costs 


Thus when c si ai nu i. int pa nnls w >s* diUa» lie dies not neccssauly 
present absolutelv ‘line' cosn V liat he IclK u. lo be the cost is at tuall> a congic- 
gation of data soi ^e of whuli Iia\e be( *i alhuiUd, some appoilioncd, some 
estimated oi piedicted and a fe'v< sintibh m^'diticd in the light of con\eiitions and 
accoidmg to iLe jud v. nciu and t»pimoa of thv Cv^ I ccv/ niUint ( ost divergence 
also occurs m dilicicnt units in the siuie juduslt) because of dilTcient policies 
followed with regaiOT inclusion oi non-mclu ion of certain items of expen^. 


pricing of inatenals, (w etc 

No one cost is suitable foi ait 


No one cost is suitable loi aiT ^ jrrruci all ciicunisianccSi^ 

( mputation and piesentation of a paiticular cost depends upon the use lo wr 


rm 

ciicunisiancc; 


r 

lUcBtl 

the cost Alta arc rcquiicd to be put to I or exaniple, stand ud t<>vts would be 
Afferent fiom the so called actual costs, and costs Hu piicinu la puioiis of rc*cc>siou 
would be cutitel> dillceat fioin those intciiued foi pncing m nornid conditions. 
To the unwary management all tlic e may scchi confiisiii - 

Accuracy m co t aciountmt' is rdatoc t rlxm pre>iiiiiptioiis are aK\a>s 
made while deteinunmg cost to su-l a paiticulai s.tuaOuu and as llic%e picsumplions 
are largely a maltci of pcisoual ojjini >i t '>l> p t ,;i ted by two accountants may 
not alwavs be identical 


LX AMI NATION OULSTIONS 

1 ‘AcuiunUicy ii a piofc-. in, the biC't nutani. ol whose mviiihcrs still rroducc 
sUwardshin accoiuiS winch are '’»cc. a \ clitncnts of coinnicrei.il probity, but have 
no coastructi t b.arii p o . cionom c 'Usarcement ’ D > you .ificc that the above 
description fils Cost Accouni.'Pcy just as well > Diccu's tull> (I C W A, Final) 

2 ‘Comparison is the foundation ot modern Maingcrial control Comment 

(I C W A, Inter) 

3 ‘A sound costing systei.i must place ih** same emphasis on cost control as on cost 

ascertainment ’ Comment on the statement {I C W 4 , biter) 

4 An existing eod system lacks the cs cntial aspects e»f cost control. List the twajn 
matters to b- intioduced to make good the system’s dericicncics 


(I C M A , Fbu 
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S DtUil fi\c of the piilicu' i diin-t viid ohjuls )iirlu to be i i ied b> Ih intri>ductjon 

of it uht tunirPing s sUm ni t iiy hi in;» n (»dae^ foj Si’ to r tbijc ihiough 

ry.ltls\> kisls (\f Cfnt C U) 

b Cosliiip St iKi llju>ijdu d o ilo)ljnili h* d d i n ni Do you 
louv.iir'^ Di>»uhsM \ 1 l nlu iitv fioiit i-s t ^ > ofl idtiMo u >j^*iiusali<)ns 
hke I ml ) f iK 1 II t ijt >1 in i I ntuK li dd r *s t o ti t ijui nl public 

(M 4 I ml) 

\oiilnv bcci i ’cdl'> n t l j t sUu in it .ni i'*u n Apajt 

Irom ti chine d i > tint noble i wiutpr ct eJ dillkaltu s w-oukl \ juix eel 1) meet 
i id h ) V v\o lid > 1 i p >j' se 1 1 ohs i*c o i 1 1 t i n * (I ( li 4 ftuer> 

X \ Oil hi < I enmiiie t^a to it ntli M v nni r II i i jni n lut lur iga 

siii^e pi >dii the spceiiie iliuii of w i h are ( cou i n od ti d to i » th r juux 

nu ol II J iduil cu tone ’t i d If a* tiu v, c n>? K i uidjniuL c*rt 
s>stem 'sintilde 1(» i li i i s i d t i n i d \ i » U t 1 f ir Iht 

Oigl S iKMl 

ikf It p iKieJin^ i ) I t 1 u iia t ili p niiuncxii nitjon^ 

yi 11 would link*, indwh t ireilu vinswl chsoii Mldlo)» ito kv.epig n view 

the ofl m 1 lio id pprihens >i of tli i’ > mI i In s ihil i > \ '•vskiis are 
tooeoM fiitl n t) I >d ^ (I ( \^ A I ml) 

y Wnit die tile tuKi I pr ii i w iih voj, s i ht > i m i shouM k i mii I 

wlHd i p u>stiiH’ >siem ’ (I C H i tifal) 



CHAPTER 2 

MATERIAL COSTS 


Materials constitute one of the iinponant factors of production in a business. 
The term ‘mateiials’ refers to the commodities supplied to an undertaking foi 
the puipose of consumption in the process of nianufactuie or of Tendering servia* 
or for transformation into products. The costs of all such materials form part 
of the cost of jobs, operations, piodrcts, or set vices for which they arc utilized. 

The term ‘stoics’ is often used synonymously with mateiials. The former 
has, however, a wider meaning and it cMver; not I'nly the raw materials consumed 
or utilized in production but also such other items as sundry supplies, maintenance 
stores, fabricated paits, components, tools, jigs, fixtures and other equipments. 
Finished and partly (inishcd products are also often included under the term 
‘stores’. Mention may also be made of the commonly used term, ‘inventory’ 
which covers the slock not only of raw matei ials but also components, work-in- 
progress and finished stock. 

The procedure fof‘'*^edJn a mamifactuimg coiicern in respect of material^ 
is broadly, to procure matmui.^''-*<^ thcni till such hme .a «j pmiire.! 
is'- le them for consumption in manufa^T^’^''^ -‘’fevipiWcnt theft, detenS^^ 
tion, and wastage, physical controls of numerous kinds aie available. But 
simultaneously, proper controls are absolutely iiecessaiy to avoid extra expenditure, 
(a) of purchases in e.\ccss of needs, (b) of slowing dow,i pioduction due to 
non-availability of stores, and (c) through improper use of material mtcntiunally or 
otherwise. The system of control should be coinpiehensivc enough to cover the 
Bow of materials stalling fiom the point when someone in the organisation makes 
a request for purchase up to the stage when the materials are consumed and their 
costs are compiled and assembled in C ost Sheets. 

Requisites of a Materials Control System. The mam requirements of an 
efficient system of materials control arc as follows : - 

(i) Co-ordination and co-o{)eiation between the various departments 
concerned, viz. Purchase, Receiving, Inspection, Storage, Issues, and 
Accounts and Cost Departments. 

(ii) Use of standard forms and documents in all the stages of control. 

(lii) Classification, codification, standardisation, and simplification of 

materials. 

(iv) Planning Ot requirement of materials and scheduling of deliveries. 

(v) Efficient purchase organisation. 

(vO Budgetary control of purchases. 

(vii) Planned storage of materials ; physical control as well as efficient 
book control through satisfactory storage control procedures, forms, 
and documents. 

(viii) Appropriate records to control issues and utilisation of stores in 
production. 

(ix) Efficient system of internal audit and internal checks. 
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(x) System of reporting to management regarding material purchase, 
storage, and utiliAHion. 

It follows that a properly diawn out system of materials control would bring 
forth the advantages enumerated above. 

Materials Control Routine. The roulme for a system of matciials control 
may be summarised as follovss, the various steps Laving been arranged in the 
sequence in which they occur • 

(a) Request for j''ii chase of outer i.ils , 

(b) Inquiry and tender forms issued to pros|sceti\e suppliers ; 

(c) Receipt of quotations from suppliers and selecting the suitable 
supplier ; 

(d) Purchase action ; 

(c) Receipt of matcnals and inspection . 

(0 Transactions with suppliers, eg payment of bills, issue of debit or 
credit notes etc. ; 

(g) Bringing materials on charge and sloiage , 

(h) Issue of ...uterials. 

Within the framework of the i^vc by>ad outlines^^e practice followed 
’’different concerns varj', pailicpaily ifrith rgj»f{Sr’ -jo the detailed records 

out, etc. The piocedures 
*ssed in this chapter may, uiefcuM/; g^^ken as a representative one that will 
*Dc found most suitable for raediuiiu^plflf^ sue firms. 

Purchase ColiTroI. 'Tuichasin'’ of stoics is piiinaiily a function of the 
management. Is'cscilhc'oss. it forms an impoiiant aspect of materials ct^ntrol 
and as such the asst accountant should he clo-ely associated with the system of 
purclusc in the uiulcrlaking. He c.na render assistance to the Purchase 
Department by presenting data and infoimaiion on the following aspects : — 

(i) Effects of ovci -stocking on costs. 

(li) Reports on icdundant, obsolete, doimant, suiplus and slow'-moving 
stores. 

(in) Effect on cost of a weak or stiong pui chase organisation. 

(iv) Economic buying vis-a-vis cost of production. 

(v) Reports on costs of substitute mateiials, or m.iteiials of differing 
qualities and grades. (Use of lufciioi material may reduce m<atcrial 
price but may result in more consumption of material and sometimes, 
more labour cost). 

(vi) Comparative costs relating to pioblcms of purchase of special items 
or taking decision whether to purchase an item or manufacture it in 
the factory. 

(vii) Effect of changes in material pi ices on standard material cost, price 
quotations and valuation of stock. 

Much of the success of a business depends upon the efficiency of its purchase 
organisation. The advantages of having an efficient Purchase department and for 
that matter, a good and adequate system of purchase control are as follows : — 

(i) Purchase of material of proper quality and specification obviates waste 
of materials and loss in production. 
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(a) Purchases aic made at the piopii lime so that the advantages of a 
favourable niaihet tan be taken 

(ui) Purchase of the icquisilc quantity of malciials avoids locking up of 
woikinn capital At the same time it ctisiiies that sulhcicnt matctial 
IS always axaihble so th t there aic no production dtl .\s The risk of 
surplus, obsohte ai d d tei.oiated si nes is minimised 

(iv) Purchase fiom the be t maikct and fioni lehiblc siipphtis impiovcs 
business lelations and mikes avail ibit the best terms ot supply and 
f ivourable delivery dales 

(v) kdoption of the most advantageous metind i>f puiclusc and proper 
diafling of puic'iisc aj. eemcvls ind t vntiacts chmnsate the iis! s of 
nnv disputes or fm metal loss 

(vi) Purchases ue mu’c at tin. mot tt monitd pn-c Ihis iesi.lt' in 
i< hiction ot miteiud costs 

Purchase Department Organisation. The < ..inisition of the purchase 
depaitment depends upon the size of tie ouuhi c it iv iciimicd to liindle fhe 
gencial piinciple is that the puichise dcpiitmcnt should he centiali/c 1 undei the 
control of a Puicha»ci or Chief Puichascr who tanks kvel with the top manige- 
ment Even where s4 eral f ictoiies aie undei tlie run igemcnt of one undertakuigii 
the purchase ili |i ntmrtr*TiliiH}|t hr placed undei one mlividual and mate 



shghtly expensive due to increase in administialum tosts cvn’i ili/.d purchismf 
has the advantage of low puce «uid uniform quality huving on fivounble iwms, 
economy m recording and aaounting, a.ailability of spcciali cd biivmt' staO 
reduction of stock, and chim ution of suiplus stores 

Qualifications of a Punhaser. An cliiocit Puidusvr should have the 
following qualities 

(i) He should have an intmutc knowledge ot the matemK that he is 
icquiicd to putchase, aid then sptcilic tiions, quality and ouantiiv 

(ii) He should be ai aie of the policy of tin mau inmcnt and the hnanciaf 
lesourccs of the business and their impact on pinch iscs 

(ill) He should be aware of the raaiket conditions and should have a 
complete knowledge of the market, soutces of supply, reliable suppliers, 
routes of oiipply, price and purchasing foim ihfics 

(iv) He should maintain piopii records and documents like latalogues, 
price lists, trade magazines, and journals lo assi.l h'm m locating the' 
best mai ket 

(v) He should have up-tod.ite knowledge of government policies 
reguding import and export restrictions and various duties and taxes 
on commodities 

(vi) He should be well conversant with e onomic pimciplcs of demand 
and supply, price etc 

(vii) He should have a working knowledge rf laws relating to contracts 
and Sale of goods so that he may be able to negotiate and enter mto 
contiarts on suitable terms for purchase of materials 

(vui) He should be a man of high integrity 
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Pnrchase Rc-qaisition. The pui chase department does not on its own initiate 
any action for purchase of m.iti‘i lals This action is taken cither by the store-keeper 
for Items of nuteiials icquircd for ref.>ular pioduclion purposes, oi b> the production 
depaitment or production planiiinp dcjiai tnieiit for pin chase of special items not 
normally stocked Foi niitance, requests foi the piiichase of speci.il maintenance 
materials may be made by the m.iintenuice dcpirtment and action for initiating 
purchase of office stationciv and equipments may be taken by the office manager 

Requests for purchases are made to the purchase department on a foim 
known as Purchase Requisition It will be seen froi i the form of the purchase 
requisition (I ig 2 1) that it provides foi three basic informations which assist in 
the work of the purcliase department These ire 


(a) What matcml is to be purchiscd (puichau of n^ht quiUty), 

(b) When it is to be p irchised (putt/iasi at nqlit tinh), and 

(c) Ho\v much ii to be pinch ised (/wt/wsc of ii^/it quantity) 

(The procedure of callin? for tenders and placing purchase oidcrs, discussed 
later, ensures pun haw at nqhi aha. and piihha\i Jioiu ii.'ht souill ) 


The pun hasc requisition i . usii illy prepared m ti iplic itc , one copy is retained 
in the indenting deparimc it f )i oihcc record and two copies are sent to the 
'^'••"Hiase depirtmcin wheic oic cop> iitetained and tj)p,4i»«ner returned to the 
• j. iPi .r MM >im(» thmejn the deUils of tL «T.'iuer placed This serves the 
^ .c ot coniiimition inai “ \ '■■^'-srScquisilion has been taken 


PlRtHASr KlOtlSlIlON 


I lom ncpiitmci » Nt> 

To Piiich isc D Ttr tnt Dak 

Pk c take .klion tt> pui chase il c tollo\\in« material wh th i 
ie(iuiud«»i h>i util tUon guist 

(D tc) 

Production ouk No 


SciMcc or del No 


ttM Sttvk 


Pai licul 11 s t>f m \tci i d C ovlo No 


Unit of Quantity 

quantity 


Signiturc 


(To be filled in by the Purchase Dcpartnicnt) 
Purchase Ordii No 
Supplier 


Tig. 2.1, Purchase Requisition 
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No book keeping entries, either in the financial or cost records arc necessary 
for the purchase action stalling frtnn requisitioning up to the placing of a purchase 
order. The storekeeper may, however, make entries in the memoianduin column 
of the stores ledger or m the bin cards to the elTcvt that requisitions have been issued 
and/or ordets placed foi supply. 

Specihcation and Quality of Materials t^Wliaf to Puichase). The particulars 
and specifications of the materials to be puichased aie indicated in the piuchase 
requisition. Usually, only one item of matciiai is requisitioned on one requisition 
form. The details given should be mentioned clearly so as not to leave any room 
for ambiguity. Any difllcalty vr mistake on the pait of the purchaser in 
intei preting the information conveyed in the requisition reganlmg the spscitications 
of a mateiial may result in a faulty purchase. It is likely that m such ca es a 
material quite different fiom wliat was actually indented may be paicliased 

Exactitude in specifying the particulars can be achieved by a pioper system 
of classification to cover all types of materials handled in the buMiiess. The 
classification may also be supplemented by a system of symbols oi codes foi 
materials. 

ClassificatioaVV.o assists in ensuring puichase of the requisite quahi^ 
materials. rienerallv/iKrlfilMlw k^a ri ^cccnlcd no^aymenU node^^^ 
till the materials are tested ana fspecUo^^ ^ 

proprietary items which are the monopoly of the suppliers and m case ol^* 
established brands of materials, testing or inspection is not of sigmlicancc sinejj 
the qualities of such materials are already spccificxl. In other cases, qualitv may 
be determined on the basis of standard spccitieatioiis, ph.VMcal aid chemical 
properties etc. The standards laid down- by the Indian Sland'/nh ! utilutam in 
respect of a number of raw materials used in the indnstuc, may .lUo lie helpful. 
Where the quality of a material c,innot be propel ly dclined, ii is mUisable to 
purchase it fiom lehable supplieis. 

Time of Puichase (When to Purchase) flic puich.'ivo requiMoo'! indicates 
two dates, vi/. the date of issue of the rcquivition and the d.ne by which delivery 
is expected, r.ii items of nutciials which aie regnlaily uvcd. the siorckecpcr 
places a requiMtion as soon as the ordering level is reached, fho dale of delivery 
is specified keeping in view the rate of corisuinj'ti m of the material and the 
minimum level fixed for it. 

Special items for which no level would oidmarily be fixed aie purchasetj 
against the estimated requirement foi meeting the production progiammo. The 
time when delivery is required is determined hy the production department or 
planning department. 

Purchase is also often made when the nuiket is favourable. This is done 
without regard to the immediate requirements of production and n it in accordance 
with the normal purchase plan. For example, when the price of a material is 
rising or when a material is likely to be in short supply, it is advantageous to go in 
for immediate purchase. Where the raw material is a seasonal crop like cotton' 
jute, or sugarcane, bulk purchases are made in tlic season— the stock for tb/ 
whole year may be purchased at a time to take advantage of quality, quantiT 
and jtjoe. Sometimes long-term contracts, known as ratv contract, may be entf 
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into with the suppliers for the purchase of materials for a specified period at a 
specified rate. This acts as a safeguard against fluctuation in prices which may 
occur during the period of supply. 

Purchase Quantity (How much to purchase). Another important require- 
ment for an cfllcient system of piifcliase control is to ensure that only the correct 
quantity of stoics is piiichased. Thice basic factors arc kept in \ievv, viz. 

(a) There sli >uld be no osei stocking. 

(b) Malciiah should al\\a;,s be asailablc in sufficient quaritiis to meet 
the reqiiiieiiicnls of production and to asojd plant shut down. 

(c) Ihirchiises sli<uild be mtidc in economic lots. 

Puichase and stockim^ of materials in quanliiie!» in 0 x^. 0 " 5 of liic normal 
requirements of a coiicer.i has ihe f(/llowing di^ad.antages : — 

( 1 ) Woiking cajnt il i.> locked up invoKing cost uf carr\iii' in\entory 
such as mleicst, rent etc. 

(u) With the pasuigc tune, theie is risk of lt^ss djo to depreciation in 
quant U\. deteiioMti'm in quality, and obsole »cciiCe of the aateiials 
during s^>ra «e 

(ill) Avoida^'le cKpenhime i mciiired on h.uuiling^ul upkeep of surplus 
Materials vei, ccitim materials lend ^lien^^ehcs to 

r .r ailing caie is 13 be ta’vcn fi>r them 

lIL^•>lM^lpfL ‘I'ei expend. vUie 

(i\) 1 1 uou il 1 s>c a e me. led if there is a sebsi pieril fall 1 1 llic price 

V f inateiials. 

(v) More stoi.ige space !> rci]uiied. 

(vi) 1 xua msiiiance cxpeuhiurc is to be meuiied to cover looses due to 
1 ' e oi llicft 

(vii) Risk (‘f breaka<sn pilfciage, and excessive coiisuini 1 ^n is meieascd. 

On the olhei iiind, kecpiiig siock of nuteiials down to such a limit that the 

rcquiicnieiits cannot be met is equal!) injudicious. The following cOiitmgciieies 
may arise ; 

(i) If raw mat nils fall dioil vif requirements, supplies have to be rushed 
by fiamic puiciiases at whatever price they aie available, if stoppage 
of production is to be avoided or a plant break down is to be set right. 
The stock-out cost of an unpoitam spoie part may be inaiiv times the 
actual purciia^c cost of liic part. 

(a) If malciial of icquned quality is nut available at the moment, a 
costlier substitute fii>ni existing stock may have to be is>viCd. 

(ill) Production schedules arc upset and output falls resulting in rise in 
costs, deciease m proiit and sometimes, payment of damages to 
customers. 

(iv) Where seveial operations or processes arc linked together, stoppage 
of work in a depaitment creates a boillcneck as the next department 
or process in the • quence may also have to wait for work. 

(v) Payment of idle time to workers may be involved. 

(vi) If target dates of production arc to be kept, the short-fall may have to 
bo met later by working overtime causing further increase in costs. 
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To ensure that the optimum quantity of materials — neither less nor more — 
is purchased and stocked, scientific methods of inventory management arc available. 
Even where sophisticated techniques are not m use, the cc-nmon practice is to fix 
certain levels for each item of matci lals. Tlicse are discussed in the next section. 

Before taking a final decision regarding the quantity to be purchased, the 
following additional factors are kept in \ lew : — 

(i) Qiiantit) aUcuih on ot<kr ; If an order has been placed earlier for 
the same material, the quautily to be purchased on the current order 
is suitably reduced. 

(li) Qiumiitv rcsctii'J : The material eaiiuarked for any particular job 
is excluded from the s.ock in hand in order to arrive at the quantity 
to be purchased. When stock piling is done whereby deliberate 
purchase of quantities much in excess of current requirements is 
made, the quantity kept aside as reserve is not taken into account in 
anj of tlic calculations Altcinativi !y, all the levels maximum, 
minimum and re-ordcnng arc increased to the extent of the quantity 
in reserve. 

(iii) A\mlabi%ei^oJ Juiuh : Most business concerns have a system^ 
financial bu3gi‘iniu^Allutmenl of fun ds for vai ious tyngio fjjt^^ . 
are made and includ!?lP*wiiil||iWMil^P'?iK*^r’Befbrcn^^ 
purchase, the amount aheady spent and the commitments madd 
checked against the allotment to find out whether funds exist for in 
pui chase 

Levels of Materials. The \ ai lou > stock levels fixed for effective material control 
are Maximum Level, Minimum Level, Otdcrmg or Re-ordering Level and Danger 
Level. These levels serve as indices for initiating action on time so that the quantity 
of each item of material, ic. the inventory holding is conti oiled. It should be 
noted that these levels are not fixed on a permanent basis but arc liable to revision 
in accordance with the changes in the factors dcterniining the levels. 

Maximum Level. The maximum level indicates the maximum quantity of an 
item of material that can be held in stock at any tunc The stock in hand is 
regulated in such a manner that normally, it docs not exceed this level. While 
fixing the level, the following factors are to be taken into consideration 

(i) Maximum requirement of the store for production purpose, at any 
point of time. 

(ii) Rate of consumption and the re-order period, i.e. lead time. 

(iii) Nature and piopcrties of the stoic ; For instance, the maximum level 
is necessarily l-cpt low for materials that are liable to quick 
deterioration of obsolescence during storage. 

(iv) Storage facilities that can be conveniently spared for the item without 
detriment to the requirements of other hems of stores. 

(v) Cost of storage and insurance. 

(vi) Economy in prices : For seasonal supplies purchased in bulk duriiy 
the season, the maximum level is gencially high. 
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(vu) F manual considerations Availability of funds and the price of the 
stores are to be Icpt m view Foi costly items, the maximum level 
should be as low .is possible Another point to be considered is the 
future market trend If prices are likely to rise, the concern may like 
to resoit to stock-pilinc for keeping laige stock in leserve for 
longterm future u‘c and in such a case, the level is pushed up 
(viii) Rules framed by ths {Mscrninent for import or procure nent If due 
to these and othci cause , materials are difTiciilt to obtain and supplies 
aic iiregukir, the masimuin level should be high 
(ix) The maximum level is also dependent on the economic ordering 
quantity 

Mmunum I at! The minimum level mdic ites the lowest quantitative balance 
of an item of miteri il whnh must be maintained in hand at alltimca so that there 
IS no stoppii’e of prinUiction due to the nutcrul beina njt .iv.ulable In living 
the minimum Itv I the ficlois snti 1 below are considered 

( ) N itii c of the Item 1 1 1 spcci.il in ii(.i ' ils piirch lacd i ' iinst customer’s 
speciliC ordiis no niiiuinum level i. ueetss.u> Ih s applies to other 
levels il>u 

(ii) The niiviuin time (inunul te ordei pcin_'^’ icquiicd to replenish 
, ”1'^, i,nowri .IS tunc .ind nuv be d'Ined as the 

a tiei> lUU III V ^ ^ ifn; d.ites of issuing ordus and the 

utupf ot mUeiiiis lomir the leid tunc, lo vei is the ramimum 
level th ' le oidu pi n i remaining const int 
(ni) R lie ot e 1 11 iipliv>n (norm il minimum oi mnvini" n) of the material 

It is m likclv tint stveiil of the fietors stited above foi lixuion of 
miximii n and mmii lum kve's m i> oper ilc at one and the same tune 

OttliTmn ot Ri- ltd iiti^ / i i./ \S h> n the stock in h ind re iches the ordcimg 
or tc o/ditii'* le el, it i an indie iti )i tint .elum for replenisninent is neecss.iiy 
and proposals for purelusc no to he mituited I his lcve» l^ lived somewhere 
between the m.ixiinum and minimum levels m suth a manner that the quantit> of 
stores represented bv tliediiLrenec between the le-oidering level and the minimum 
level will be sullietent to meit the deminds of production till such time as 
the order mateiuJi/es and supplies are delivered The computauon of re-ordenng 
level under various inveiitoiv sv stems h.is been discussed later m this chapter 

Dan^i 1 1 iul This is .i level lived usu.dl> below the mmimuin level When 
the stock rc.iehcs this level, veiy urgent action for pui chase is mdicate'd This 
presupposes th.it the minimum level contains a cusmon to cover such contingencies. 
As the normal lead tune cannot be aflorded at this stage, it is necessary to resoit 
to unorthodox hasty purchase procedure resulting m higher purchase cost 

The pnicticc m some firms is to fix danger level below the re-ordering levd 
but above the minimum level. In such cases, if action for purchase of an item was 
taken when the stock rc.icl e*d the re-ordenng level, the danger level is of no 
significance except that a check with the purchase department may be made as 
aeon as the danger levdl is mached to ea»ue that evetythmg a all nglit and that 
delivery will be made On the scheduled date. 

It will be seen that while fixation of danger level below the minimum level is 
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an indicator for taking Corrective action^ danger level liKcd above the minimum 
level IS meant for preventive action 

An illustration to show the fixation of the various levels is given below : 

EXAMPLE 2 1. 

Two components \ ind B irc u^vd s follows — 

Nornkil usage ^0 p<.r wtcK t w-h 

Re-ordtiing qu iUiitv A ^Ol) , B 5(10 

MdMnium us-=ige 75 ptr At k t lUi 

MinimLim u ''gt— 25 \\t k c ich 

Rc-ordciing p^rKwl A4to<iALcKs B 2 to 4 \ctks 

Calculite tor each comjMmnt (i) Rt oid iinij kvtl (I ) Minmumkvcl U) Maxmuim 
level, (d) Average Sto^k k\el ( omnunt hi jdb on the J hi jti u n lev 's toi tlie Ivv > eomiH^nenfs 

if C M A Inttr) 

ANSWER I 

Re order level— r ixini ni r o kr p > od nnx n ii ii unu 

(This takes c ic >1 tl ma i « i u leduin^l ad ii i h \t the sloe k jiut reaches zero 
level ev n if n i\ n u 1 c r ut i) iiivvti t) 

A ^ w tks 7^ uni s s 

B 4 weel ^ 7^ iii ils i f 

M iimum level- R i^-d r It et^/^isnvnh i > d r peHod 

(With oniu 1 usig , tl kvel V ill not go be‘>\ n n i lui by the timt th#* ordcr^ 

maleri ihscs ) 

A 4^0 ui t (^0 a vveT u s 

B 300 units (5l ^ ve 

Maxmium level R >rd r it e'^ m u >re' f ^ iiiM v ; / ^ imni mir usige ' lun 
order period 

(The dty th o dcr i lui t > is lecu d lli< > k I v I vv I 1 o lei qmnhty p’ i the 
rc-ordei level less tie riii mum eonst mpiion duiir u e t Ic d time ) 

A 450 100 (25 4 V e K ) 0 u 1 1 

B 300t 500-(25 2 sttks) 750 u 

Avtiage skKk Ic 1 (rnr n»im xk kvel i lav m ^t »c’ I vel) 

A J(2004 6>0i 4'»suats 
B *(150-750) 150 u fs 

Tlic avenge stock lev 1 for B s more because of th h tl r n ve between iht miximum 
and minimum levels Mirimum level lor B is I >WLr hecau e t>f 1 >\ r it > dtnng I^ve’ Rc order 
level iS lower for B b uiuse re-orKkr period is 4 Wvtks k>i B ai,iin l 6 w ek^ for A M iximunii 
level is higher for B becaU'c of its h gher rt-o vk r qu i itity 

Obviouslj, stock levels tanaot be proptilv dtt rmincd in the following 
circumstances — 

(i) Where the rate of consumption cf the nuten I is eiratic 
(u) Where the ni'-kit foi the matcrul is uncertain and hence no lead 
time can be force ist, and 

(lu) When the material is nut iri common use and is required only once m 
a while 

Sdentifle Inventory Management. Ihcrc aic tlircc basic inventory models, 
VIZ the Wilson fomulution oi hxid ordtr qiumiity swum, the Replenishment 
system, and the Optional or m 1/nd nphnnlm nt <» v/fw, which may be used for 
controlling the stock of goods held for the purpose -sf future production or sales 
Each of tliesc systems or models is described by a numbei of related equations 
that take mto aaount, (i) the storage (or carrying) cost of the inventory, (ii) the ' 
ordering (or reple, ishment or set up) cost, and (in) toe shoitage (or stock-oub') 
or dqvletion) cost of back-log orders and lost sales. The solution to an inventor' 
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management problem seeks basically, to determine how much to purchase (or 
produce) and how often and so, in each of the inventory models, the order quantity 
and the frequency of ordering are the two imp )rtaiit elements. The other elements 
are the lead time and safety (or bulTcr) stock. An inventory problem may be 
deterministic or prohnbilistic depending upon wJieliior the dcm.nnd (or consumption), 
the related costs, and the lead time can be completely kiio,vu in advance or whether 
they are uncertain. 

Inventory problems arc not limited only to situations of purchase and 
production. These may arise in various cthei contexts and any problem where the 
optimum has to be ariivcd at with co‘*s a‘S.>ciated with too much iix too little 
may be tieated as .nn invent ns pro! Icm and the sinic principles as in the case of 
piiichasc and pioduciion applied to it. Tor example, cash held in bank or in hand 
involves an inventory problem in as much as too much of cash would mean that 
investment profits are lost (ecinivaleni to storage ccia) and too little cash would 
result in uncomfortable situations due to non sati-ifaition «'f liabilities (equivalent 
to shortage cost). Siinilaiiy, sinking a balance between productive capacity in 
excess of rcquiieiiicnt (storage cost) and ihoiiagc of capacity (shortage cost) 
involves a tynic?' inventory problem. 

(a) Fixed order rjuaiitiiy system, in tins the re-order quantity 
or Ic^— j (-tder is jiittcd fi i this quantity 

tvhenever the stivck m hand oiops to a p.irt!cular level, known as the rc-ordcr 
point. The methods of caluilavion of the economic oulmn.', qu.intity and the 
deternuuation of the rc-order point (le., when to re-order) under this system are 
discussed below. 

(i) Economk (or Opfiniuin or SninJurd) Ordering Quantity. In the fixed 
order quantity system, the re-oider qu.intity is the economic ordering quantity 
that is fi.xcd m such a manner as to minimise the total var 'Me cost of managing 
the inventory. This cost is made up of two paits, \i/. thv cost of ordering or 
acquiring and the cost of cairying or holding tiie inventory. While with increase 
m the quantity of purchase, tht. cost of ordering per unit dcsrcases, the carrying cost 
increases. A balance is, thciefore, struck between these two factors and the 
economic ordering quantity is the one for which the aggiegate cost is the minimum. 
The quantity may be detci mined with the help of mathematical formula, graphs or 
tables. 

Ordering cost, which is the advlilional cost of placiixg an order, is independent 
of the size of the order. If P be the cost of placing an order ; q, the quantity 
oidcrcd and U, the total annual purchase : 

p PU 

Unit cost of placing an older— , and Anmt.‘l orJcniig cost* — 

The cost of carrying the inventory coitsists of (i) the costs of physical storage 
such as cost of space, handling and upkeep expenses, insurance, cost of obsolescence 
etc. and (ii) the opportunity cost of the capital blocked up (c.g., interest). If C be 
the unit purchase cost o^an item, i, the c.vrrying cvist expiesscd as an annual 
percentage of the unit cost of purchase and q, the order quantity : 

q 

Annual carrying cost per unit* ( /, and Annual carrying cost- Ciw - 

(Carrying costs arc based on average inventory which is taken as qjl based 
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on the assumption that the inventory decreases at a constant rate from the order 
quantity to /cto, at whuh siaec iL is icplcmshed by another quantity.) 

Total annual cost Annual order cost plus Annual carrying cost 

HL £5 

q 2 

The particular \aUie of q \hich muiiniises this ti>tal tost is the economic 
ordeiing quantity, Q B) t ikme the deij\ali\e of the equation ^\Jth respect 
to q and setting the lesult to zero (foi the minimum \alue of the total cost, 

~=0), we get, 

dQ 


dP 

dQ 



Ci 


0, or Q 



Where Q — Lconoiiiic ouKnng quantiiv 

U -Quantit> (units) puictu^sid in a \Ciii 
P Co')! of plar ng an order 
C Uiiii c>sl 01 Jt..m 

I Cost ot uifiMrig invuito (p^r vcnt per vcir) 


The to"il nuuiber t»i ordois per star may be dnised horn ilu* abo%c tornmU 


equal lo total units pvr scar >*■ ^ 


I 




Thw IS 


If mteiest on itucstnicm (sa>, and uthci ilein!, of canjmg cost (viy, 
ii per uml) aic shown .sepaiately the formula will he, Q V 

(i, h 

The computation of the economic ordeimg quantity is illustrated in the 
examples given below • 


EXAMPLE 2.2 

From thi. following data obiaiiud in KspiU of an item of store, cakulatc the optimum 
number of iin»ts per oid^r (ctonomic ordering quantity) foi the item and the optimum value, m 
rupees, per order 

Total annual consumption 12,000 units 

Unit purchase price Re 1 00 

Ordering cost Rs 75 00 per order 

Cost of eirrymg inventory 20®o per annum 

Also ditormme the optimum number ol day’s supply per order 

ANS>\rR : 

EOQ 'y/ij^^^?!!=3,000 units; Value I.OOOxRc. 1-00- R> 3,000 


per 


[If 3,000 units arc ordcicd, (he cost will be • 

Ordering cost (4 orders) — Rs 300 

CanyingeostCAvcragcmvcntor, ql2 l,S0O) Rs 300 
Total inventory managing cost 600] 

The optimum number of days’ supply per oidcr may be computed as /i/(Niimbcr of orders 



where n is the number of days in a year 


Here, this will be c lual to 

f 9 V 


00 / 0 20 ... 
days 
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EXAMPLE 2.3. 

A manufacturer buys certain equipment from outride suppliers at Rs. 30 per unit. Total 
annual needs are 800 units. 

The folloNsing further data aic available : 

Annual icturn on investment, 10% 

Rent, insurance, taxes per unit per year. Re. I 
Cost of placing an order, Rs. 100 

Determine the economic ord'*i qu*»ntity and the uuitiIjci of orders to be placed per year. 

(C. U , \f. ('om —Adapted) 


ANSWER : 

Cost of carrying inventory per unit -'to lO"., } l 

./ITIOOTSOO . KT 1 1 1 A 

r.O,Q \/ 200 units , Njmbci (>l Older H pei vear 

V 30 ^ 10% tl 

The ordering cost, the carrymt' cost and ihc cost of inventory management 
may be illustrated giaphically as in Ing. 2 2. Tlie Iilmiics fiom Lvamplc 2.2 ha\e 
been taken. It will be sccmi thti< tlic annual ordering’ ( ost decreases with increasing 
order quantity and the carrying cost increases in propo'tion to the increase in 
the Older qu'iul.A. The total 4inmial cost of nucnloiy management decreases 
progressisely up to a ccitain point, ic. up to the ecimpinic order quantity and 
♦hereafter shows an iiicieasc with increasing order/.; .yuU 



Ing. 2.2. Economic Ordering Quantity 

When purchase price is varying with the quantity purchased, the tabular 
method or the trial and error method of determining the economic order quantity 
U more suitable, as illustrated in Example 2.4. 
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EXAMPLE 2 4 


A Arm is able to obtain quantity dis^^ounts on its ordtrs of matoridl as follows : 
Pace per tonne Formes 

Rs 


60 

59 

58 

57 

56 


less then 250 

250 and less than 800 

SOO and I ss than 2,000 

2.000 and less th in LOOO 

4.000 and over 


The annual dernnd tor tne in iien I is 4,000 tonnes 
Stock holding costs . rv ol m i‘ci il co oci aiinum 
The delivtrN cosi ps,i o dt,i i> Rs 6 00 
You are required to cikuIaU the best qu*»ntity to Older 

(/ C M A, Pt iV Adapted) 


ANSWFR : 

Using the tabuldj n cthod, the »otal cosU per annum for diifLrtnt valuci of the ordtrii g 
quantity aic 



(P 


200 


250 


800 


2.000 


( 2 ) 

Rs 

60 


5 9 


58 


57 


Total 


(j) 

Rs 

lOtK) 6 0 
21.OJ0 
1000 5 9 

2U»00 
4 000 5 8 
-2U00 
4.WJ0 5 7 
22 800 


Q 

i-C 

2 

<*>) (3) r ^ 

H) 

(^) 

«t) (^) 


Rs 

R. 

4 000 

200 ^ 


200 

1 


-120 

120 

21:10 00 

4000 

250 •' 2 ' 5 9 1 


250 

2 j 


96 

147 50 

23,S43 50 

4000 ^ 

_ y6 

800 

80(W 2 5 8 


2 


30 

464 j 

23 604 00 

4 0(X) ^ 

2 000 2 5 7 1 

I 

2.000' 

2 


12 

l.HO 

23,952 00 


Tne minimum cost is Rs 2'1,694 when the ordering quantity is 800 tonnes The latter h, 
therefore, the (tplimum o d nng qu u iMy 


(ii) Re-order point Al i e-order point, the level of slock is equal to the 
a' erage expected codsumption (or sales) or the item during the lead time, the idea 
being that till the time the purchase order materialises, there is sufficient stock to 
meet the demand The actual consumption during the lead time may, however, 
be sometimes more than the average consumption or there may be a variation in 
the expected lead tii le In such cases, therefore, temporary stock-out occurs 
and so while determmmg the re-order point, it is necessary to add an extra buffer 
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stock or safety stock to the expected average consumption during the lead time to 
act as a protection against a possible stock-out. Thus, 

Re-order point - Safety stock p/us (aveiagc consumption per unit 

of time ' lead time) 

(p -= s : c . L) 



''.v.-R/'Gl 

INVE’llTORY-'- 

-HM.RDE.R POINT f’ = o-.CL 
'5A'=''"TY STOCA-S 
/t HO l.fcVEL 


Fig. 2 1. Fixed Older quantity niodel funilo’-m cisn^ui.iption rati • 

r 

Two inventory models, under this system. Ir w Seen illustrated m Fies 2 3 
In oriT*^*^"*’** (he i ite of cnasumplioa and the lead 

^lime have both been shown to be constant so that there is no need for encroachment 
into the safely stock. By the tune the purchase order materialises the stock 
lesel reaches the safety stock, when fic'-h stock equal to the EOQ a^n\e^ In the 
scctind ^I!usll,lt^on(^l^^ 2 4), the lead ihue is coiMant but tiv rate of < onsumption 
has been assumed to be lua uniform. Three situations base bce.i visualized. 
In the tirst vase, the consumption is at a fast rate that by the time fresh 
slock arrives, some )f the 'afciy stock is used up In the vvond situation, ihc 
rate v>f consumption is slow with tlic rc'^iilt that lire stoci level is above tlic safety 
stock when replenishment is rcvcived In the ihiid case, the rate of consumption 
being very fast (or the buflTcr havim; been fixed at a low Ic el), the ^tock level 
reaches zero on the day icplenishmcnt is received 

There may be a situation when even after the slock has reached the zero level, 



Fig. 2 4 Fixed order quantity model (variable consumption rate^ 
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some tune elapses befoie rcplcmshmcat is recciscd and so in the ineantiinc, there 
IS stock-out In fact, the safet> stock i. not intended to completely ehininato 
stock-out With highei lesels of sifets stock the pticcntigc of stock-out is, no 
doubt, reduced but the c )st of tarm » highci stoik iniy outweigh the cost of 
stock-out When stockout costs aic known the iifcts stock would be hxed 
at an optimum Ie\tl whore the tost of ciiiviu; tlie stock and the cost of stock- 
out would be at the immmura Flic Icscl is determined wnh the help of statistical 
method bv edimating the piobabih'ics of consumpiion dining the rc-oidcr period 
or lead time In most cases howtstu it is \ci> dilhcult to determine the cost of 
being out of stock When stock out costa are not known tlie concept of set vice 
level IS utilired for setting the salcly 'ock level In ordei to aiiive at the level, 
a service level policy is decided upon , lor instance a 9s service level would mean 
that the firm does not intend to coinpletelv chmm ite stock-out but is satisfied if 
95/, of the demind cm be met and the piobibihl> of being out of stock will be 
only 5®^ (100—9'') c>f the time llic hijnu tl c level of sci vice lequired in ordei to 
reduce stock out the hi 'hei will be tiic safciv stock uquircd to be maintained 

The methods of deteri aiimg the safety stock under both the situations 
mentioned above have been discussed m Chiptcr 19 

When the lead time is not const int, the buftei slock is determined with thi 
help of a sunulation tcc^JS^uic, known as Monte Cailo simulation (discussed ii 
Chapter 19) 

(b) Replenishment system. Inthcic/>/««i?/7/>j£mviv/i/«ot mventoiy maiuge-^ 
meat, thcic is no fixed ordering quantity but thcie is ,i fixed ordering time Thus, 
there IS no consideration of iiiventoiv coats A rcplemslunent level or iinximum 
level IS fixed beyond wli ch the tuck is it no time, cxpc'cteJ to go Stocks are 
reviewed at fixed periodical interval, and order raic pliccd foi a vaiymg quantity 
which IS equal to the maximum levd nunus the stock in hand on the d itc "of review 
In deciding upon the reordci quantity, anothci factoi to lie considered is the tunc 
gap between the lead time and the tme interval of review If the lead time is 
greater than the lime interval of rcvic»v, the quantity to be ordered (i e maximum 
level mmui stock m hand) is further reduced by the quantity alreidy on order at 
the time of review 



Fig. 2.5. Replenishment System 
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The maximum level is determined in accordance with the following formula : 

Maximum level Safety stock p/ur average consumption per unit of time 
• (lead time p/m time interval between tvvo reviews) 

M - S i C(L f R) 

As in the case of the fixed order quantity sy slcn, tl.o safety jiock is fixed on 
the basis of the distribution of consumption aiound the average consumption 
during the lead time plus review time. 

The model for this system is illustrated in I'ig. 2.5. It will be seeii that the 
order quantity is different for each review |seiiod. 

(c) Optional or niudiflod repk-nishment system. I'here is a.iothci lystem 
of inventory management, called the optional rcplcni^hatent system by some authors, 
which is a modification of the replenishment method. In this ^}steln also, the 
ordering quantity is variable but a lower limit is placed on its si/e The system 
thus combines the main features of the fixed order qiiantity and the fixed order time 
systems in as much as there is a maximum level, a re-ordcr j.mnt, a variable order 
quantity (subject to a certain limit), and a system of jieriodic review. The ordering 
quantity in this sv'tffm is : 

Maximum level minus (stock in hand at the tunc of jijpvicw p/us ilw ({uantitv 

already on order), provided, stock in hand nli -*010 quantify on order is 
r than thcsei'r.tj-'r*' «'Ut., 

Inquiry and Call for Quotations. After the decision to purchase a material 
has been made, the next step is to locate the convenient and economical sources of 
its supply. The purehase department is in cond.im touch .vith the market and 
maintains a list of supplier firms for each item of store required. Selection of a 
particular supi'lier is usually niaile after invitiixg tendcis from p issible sources of 
supply. 

Inquiries or invitation for tender in a piesciibed foin. .no addiessed to 
prospev'tive suppliers with the loqucst to submit quotations or tenders, indie.iting 
whether they would be prepared to supply the ntaterials lequiied and if so, what 
vvimld be the price and other ancillary charges, deh.eiy time, terms of payment, 
mode of transport and any other conditions which they would like to stipulate. 
The design of a tender form has been given in I ’ig. 2.6. 

In order to discourage iion-rcliable and undearable linns from quoting, a 
deposit or earnest money is often required to be furnishctl by the tenderers along 
with their lenders. If costly .s;;mi)lcs or blue-prints are supplied along with the 
inquiry form, a charge may be made for them, or alteruativcl), thr deposit may 
be made non-rcfundable. 

There arc four types of tenders commonly in u.sc : 

(i) Single- tender : The inquiry is aildressed to only one selected firm. 
This is done where there is only one source of supply or when the 
material is a proprietary item. 

(li) Limited tender : Such tenders are invited from a restricted number 
of Anns who are generally known to stock the item required and 
who arc on the approved list of suppliers maintained by the purchase 
department. 
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To 

INVIT.ATION TO TKN1)F.R 

Na.. 

Date ...... 

Dear Sirs, . 

The stores noted in Columns 1 and 2 bclo'A me rcciuircd at the ptace stated in Col. 3. 

A copy of the terms and conditions of supply is enclosed. 

If you arc interested in the supply, please till in Cois 5, 6 , and 7 and return one copy of 
this enquiry, duly signed in token of your having accepted the terms and conditions. Your 

reply should icach ns not laier tiuiii A sccuiiiy dctxKit ofRs should also 

accompany >our reply. This amount will be returned in we do not place an order with 

you. 

We also reserve the rip, lit to 0 !d.*r for a quaiuily less or nn>rc than that stipulated in 
Col. 2. If, therefore, rates for small/Kiige lots are ddlVant, these shou’d be quoted separately. 

Yours faithfully, 

For and on behalf of 

Particuhrs 
of Stores/ 
Supplies/ 
Services 
(0 

! ; Date of Quantity 

Quantity ' Place ot ; delivery j which can 

required delivery ! required | be supplied | 

' j 

(2) - ' (1) i (4) ; (5) 

Vs - - - 1 - 

Rate 

Per j Price 
unit 1 

(6) 1 (7) . 

iii 


1 1 

Hi 0 

1 . 1 

• ' i 

1 

i , j 

j 

I 

We agree to supply the oii the spcvifiLd F'lm leims meniioncd below ; 

(Additional eharecs, if any, sucli as Transport at ion. Sales Tax, Octioi duties etc. should 
be six'cificd here ) 

Station ■ ■ ■ ■ 



Date 

Signature 

For and on behalf of 

(Suppliers) 


Fig. 2.<). Form of Tender 

(iii) Open tender : For purcFnses involving considerable quantity and 
value, it is desirable to have comixJtilivc olTers on wider basis. Tenders 
are called for by advertisement in newspapers, journals etc. and any 
firm is at liberty to quote, without any restriction. Tender forms 
are supplied on request to parties interested. 

(iv) Global tender ; Tenders are invited from all parts of the world. 
These are for large contracts for supplies from foreign countries or 
when foreign collaboration in proposed projects is considerd necessary. 

Comparative Statement of Tenders. Tenders arc received in scaled covers by 
the due date and arc opened on the date and time stipulated for the purpose. In 
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some concerns, tenderers arc invited to attend at the time of opening the tenders 
and the prices quoted arc lead out, the objctlive being to get competitive rates in 
future quotations Flic detail') futni'ihcd in the tendcis are summarised and 
tabulated in a C oniparativc Statement (F ig 2 7) This st itement is scrutinised 
and the tender au.epted by a pci ‘■on authoii ed to do so Acceptance ot a tender 
indicates that the teinis olfored by the particulai liim are acceptable and it !■» 
proposed to place order on that lirm 


(OM"ARAnVl SIM* MINI OI IINDIRS 


Material RcquiKci 
Spccihc Uioii 
Date 


I ist Puicli I L 

\)dlL 

RiU 


SI 

Ni> 


1- 



— 



Nimi.*- of 

Rif 

Oil f ch up s 

Rcii irJ^ 

Decision 

puiics 

qii 

ir d co» ditions 


' iKtP 




I. 1 



Purchase Or J rrcfucici no tnd d 



I 2 7 Corrp r St itcmcn* (»1 Tcndcis 


The pels ) 1 a ithonsed 1 1 accept tnc tendcrN should be siiecified I mancial 
limits arc laid down lor \arious lc\cN of m i » leemcnt for the purpose of aaeptmee 
of tcndeis so that the \ iliic ol a lendci d cides as tv, who wouk 'c the competent 
pel son to accept it I oi mipi puidiiscs mhci than rv utine purchases, 
representatives lioni the pnidiiction dopirtmenl which is ultimatcK to use the 
mateiial arc also issocialccl \ ith *he open nc and aueptince of tenders Various 
factors like puce, quihtv, icliibiht> ot sniicc terms ot delicerv and terms of 
payment are cvmsidered md ad|u ted to a common denominator and the tender of 
the firm oflcring the best idsanta ’e is accepted It is not iicNessan th it the lowest 
tender would always be the most ad\ int onous and m some cases, higher tenders 
may be accepted ifthey offer othc* compens iting benefits like licttertei ms of payment 
and delivery, supcrioi qiiilil) of makruls continuity of suppl> and impioved 
business relations Lowet temleis may also be disc.irdcd on the gu md that the 
quoting firm is found to have resoited to piicc cutting to eliminate other 
competitors fiom the market or that it has failed to deli\er goods on time in the 
past 


Purchase Price. The pioccduie for mquiiy and (cndeis not onK decides 
‘where to purchase’ but also yyb it price is to be paid for the purchase One of the 
important functions of the purchasing department is to buy m<itciials at the most 
H»>nomic price but the lowest piicc paid may not always be of adyantage and 
purchases made at cut-throat prices from unrcaliable firms may lead to difficulties 
^8t likely, the deliveries may not be made or if at all they arc made, the schedules 
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may not be adhered to Sometimes, matciials supplied may not be of the standard 
quality which, if not detected b\ the normal methods of inspection, inav result m 
manufacturing losses later by way of rejection and defective work The i eduction 
in the purchase puce obt,imcd bv the piiich,ismg dep.utmcnt thus tiiins out to be 
a false economv and the net effect is a loss to the concern 

The prices of most of the basic law maternls icquired foi pioduction aie 
dependent on the m.iiket conditions and they move m .Kcordance with the law 
of supply and demand The piiich,isc dcpaitmcm keeps itself mfoimed icgaiding 
the latest puce liend> with the help of market rcpcvits tiadc papeis and journals, 
repoits by purcha^e agents and sales icpiesoiitativcs of the supplicis published 
catalogues, and pi ice lists In i g concerns that can .idoid to have a nwikct 
research wing, valuable information is supplied bv tliii section In most cises, 
however, the system of competitive quotations bv tinder disciibed above, is 
adopted for the purpose of getting the iiuteiiaK at the lovcst possible puce 
Where mitenals of a propiietirs natuic aic sold throuch sole selling aaents the 
purchase department has no choice in the mattci except peiliips to explore the 
market for low priced substitutes When the price of a m iteii.il is administered, 
le controlled and fixed by the Government pun bases can be made only at the 
administered prices 's .JVJiercvcr possible, puichase may be mule diiect fiom 
manufacturers m order to elimisefe middle men 

Purchase Order (Also known as Supply Ordci ) Sivor aftci the quotation^ 
arc finalised and the supplier from whom materials aic to be puich istd is decided 
upon, a Purchase Order (Fig 2 8) is placed on the liim iskiim them to dclivei 
supplies Tender is simply an olTcr but the puichase oiilci foims a cont. letual 
agiecment with the suppheis Before sending out the ordei, il should be cnsuied 
that suitable funds have been provided in the purchase budget I he contents of 
the purchase oidcr should be complete and definite an 1 it should include full 
details so as to leave no room for ambiguity or misundc standing If the purchase 
order ts not piopcrly laid out, it m,iv result not only in subsequent disputes and 
bad business relationship, but may also upset production schedules due to non- 
delivery or delayed delivery of materials 

Each purchase order is serially numbered and contains the d itc of its issue 
This ts necessary m order to facilitate cross linking so that supplie when received 
may be correctly identified and payment to the suppliers m.iy be made pioinplly 
The supplier quotes this number and 1 itc on the invoices and in all Ins avrrespon- 
dence The quantity on order is stated in the puichase order in both figures and 
words Difficulty arises where a material is measured m more than one physical 
unit For example the same material may be supplied somefimes by volume and 
sometimes by weight In such cases, the factor foi conversion fiom one unit to 
another should be specified in the purchase order 

The inspection clause in the purchase order specifics the standaid of quality 
expected and the name and agency of inspection to ensure it. The pnee and 
terms of paymert clauses specify besides the agreed price, details regarding taxes,/ 
duties, packing and transportation charges payable, cash and trade discounts 
and the methods of payment, eg cash on delivery, or part or full payment d* 
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proof of despatch. Sliding scale of prices related to the quantity supplied, if any, 
is specifically mentioned. 



PURCHASE DRIVER 

No Date 


Ref: Your tender No dated 

Please supply the lollowing stores on the teims and ct>nditions indicated be'cw : 


Particulars 
of store.s 

Quantity 

ordcied 

Unit of ■ Rate per 

quantity ' unit 

Total 

value 


1 

i 

1 ! 

i 1 



Total Rs. 

Date of delivery 

Place of delivery 

^Mode of inspjiction 

’ '•erms of payriKi . r * v ' „ , « * ^ — 

To be despatched by at consignor’s^enrrier’s/our risk 

P'reiglit at the rate of payable by us/or, 

Delivery free at the site indicated above. 

Price variation clause^ if an>, and other condiiions 


Please ackiunvledge receipt of this older. 


Signature 


Tor oflicc U'-c 

Follow up : acknowledgement received i>n 


1st Reminder 2 ikI Reminder 3rd Reminder 

Date delivered Date inspected 

Invoice No. and date 


Brought on charge (Voucher No dated 


Fig. 2.8, Purchase or Supply Order 

Miscellaneous clauses of the following nature may also be ins<.Tted in the 
jurchase order, as considered necessary : — 

(i) The manner in which import licence and foreign exchange are to be 
obtained in respect of purchase from abroad. 

(ii) In ease of running (xmtracts for recurring supplies, escalator terms or 
price variation clauses providing for increase or decrease in the stated 
price consequent upon the occurrence of specified contingencies. 

(iii) Indemnity against dispute with a third party, c.g. in case of infringe* 
ment of patents and other rights by the supplier. 
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(iv) Method of settlement and arbitration m ease of difference of opinion 
between the supplier and the purchaser 

(\) Extent of liquidated d images to bo paid in c.isc of failure to supply 
the full ordeicd quantity oi a part thereof and in case of non-dclivery 
on schedule, the ii»ht of risk puichase, ic option to puichasc from 
other source and iliaige the excess cost of purcluse to the supphei 

Generally, four copies of a puichasc ordci are picpaicd foi distribution as 
under : 

(i) One copy to the supplier. 

(ii) One copy to the lecciving department (Sometimes quantities are 
omitted from this copv This compels the receiving dep<irtinent to 
have an independent count so that cnors or malpractices are obviated ) 

(ui) One copy retained as oflice copy in the purdi isc depat tment 

(iv) One copy to the account-, department 

To ensure that the supplier has teceivcd his copy, his ackn iwledgement is 
looked for. This may be watched through the office copv of the puichase ordei 

Follow Up of i .Tchasc Order, Adherence to the specified delivery dite^ 
the various items ordered is iivg ptta nt Eollowincupan order to 
supplies are dehvered on due the ord^iW 

'nquiries are made at regular intervals to hnd out whether the sapplieis will na? 
any difficulty m abiding by the schedule so that if any delay > ue antic ipitci 
suitable remedial measures may be taken In the exticmc case v he i the supphei s 
express inability to supp'y, action can be taken well in advance fo' p, icurcmcnt 
from alternative sources. Ehus follow up action safeguaids a 'amsl likely hold up 
in production due to non-receipt of materials 

Receipt of Materials and Inspection. Mateiiils whc-n rccc.cd fiom the 
supplier are under the tempoiary custody of the leccivn ’ depulmenl The 
materials are usually accompanied with one or both of the foilowu, ’ documents s 

(i) Mhice of despatih, which is sent by the supphei inlnutm., despalcii 
of materials from his picmises 

(11) Dehxery note or packing note (popularly called Cluilldii), which is 
received from the carriers who transport and dclivci tl.e mateii iK 

On receipt, the materials are checked with rcfc‘rc*ncc to the copy of the 
purchase older m possession of the receiving dcpai tment The quantity received is 
verified with the quantity on order, and the quality specified on the purchase 
order is checked by the inspection department. In small firms, there may not be 
a separate inspection department but inspectois may be atLiched to the receiving 
department or the Store 

Deficiency, if any. is noted and the matter is Uken up with the suppliers for 
making up the shortage The let ms of the supply contiact often stipulate that a 
claim for damages or loss etc in transit should be prefer.ed on the carriers Excess 
supplies are either retained or returned to the suppliers as considcicd necessary by 
the appropriate management authority. • 
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Goods received are inspected in accordance with the terms of purchase 
before tliey can be accepted and brought on charge. The extent of inspection is 
not uniform for all materials. For instance, where dependable standards have 
been laid down or when materials are of small value or where the quality of raw 
materials doe^ ni>t appicciably affect a final product, the inspection may not be 
very rigid. In such cases, inspection of only a portion of the quantity received, by 
taking random samples, would be sufficient. However, for materials of vital 
importance like raw materials for explosives factories or for pharmaceutical 
concerns and where the material cost is high, a cent per cent strict inspection will 
be necessary. 

A form known as Goods Recem'd Note (Fig. 2.9) is filled in to record the 
details of the materials received, and the certificate of inspection is emlorsed on 
it. Alternatively, a separate Inspection Note is prepared and attached to the goods 
received note. 

The goods received note is prepared in quadruplicate ; one copy is retained 
a^ office copy in the receiving department and another copy is sent to the purchase 
department for checking with the purchase order, for making memorandum 
entries showing complelum of purchase, and for approving^thc invoice received 
J^;<\'n the supplier. This copy is (hen passed on to the accounts office for payment 
i V i.’ipplier's lull. Tbej^i ileriid along,^vyh^ *dic third and fourth copies of the 
_.T received note is sent" to me siumiretiicr vvho brings it on charge and places 
\t in the approniiate bin. One copy is sent by the storekeeper to the cost 
depaitment foi piicng and posting in the stores ledger. 


No : 

D.i'o ot ? .'cO Pi 

Nainj ol upplf'.i^ 
(\iiricis : 

GOOnS RFXI 1\L1) NOIH 

Pure ha >e Chder No 

Purchase Rcgiiisitioii No. : 

Invoice No. : 

PvirticuLiis of Ciooii^ 

1 

Number of 
Quantity Packages 

1 

To be filled in Accounts Deptt. 

Rate Value 


f 

1 

1 

1 

! 

1 

1 

Received by Braupht on store charge by 

Quantity Bin No 

Acccptcd/Rcjcctcd Stores ledger folio 

Inspector 


Fig. 2.9. Goods Received Note 


The fact that the stores have been brought on charge is endorsed by noting 
bin number in the goods received note, under the signature of the store-keeper 
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or his assistant The procedure m some concerns is to prepare a separate Receipt 
Voucher or Stores Received Note which gives details of the materials taken on 
stores charge The quantity brought on chaige is then entered in the ‘receipt’ 
column of the bin card and extended to the ‘balance’ column 

When stores arc puichascd for a spe^ilic jiib note of the |ob is kept in the 
purchase requisition and pin chase oider and in such cises, one copy of the goods 
received note is sent to the depaitinent concerned instead of the Store 

Checking of Supplier s Invoice. After the despatch of the materials (some- 
times simultaneously with it) the ipplier sends an invoice which contains details 
of the material supplied <ind the value to be paid for it The invoice thus 
constitutes a bill for whivh payment is due On leccipt, the purchase department 
checks the invoice with the following documents 

(i) Ptinluisi Ord,r To verify whether the terms and conditions have 
been adhered to and the latcs charged are correct taking into account 
the price v ination if anj 

(ii) Good\ Rectned Note (already checked with the purchase order) . 
To \eiifj\he quantity received with ihc quantitj billed for 

(ill) Inspution Rtport oPIRC’ stoics receiv^jflHV^i 

(iv) Goods Returned Note lor deduction to be made from the invoice^ 
for mateiials returned to the supplier 

If the invoice is found correct on vciification a suitable cndHscment to 
that eflect is made on it Usually an mviMce appioval seal or stamp i> put 
promincntlv on them oicetopr vent errors and to t icilitate pi ompt pi>nient by the 
accounts oflice If an> deductions ate requiied .o be made in ordci to correct 
excess or wrong amounts m the invoice the invoice amount is suitably altered and 
a debit memo is sent to the supplier Dtbit memo is a mcmoiandum statement 
indicating the deduction made from the suppliers in»oiLC and the leasons for it^ 
Similarly if any additions arc necessary in the invoce a endit memo stating the 
amount credited to the supplier is sent Debit note is sometimes followed by the 
supplier’s credit note acknowledging the ovcicharge 

The supplier’s invoice duly approved, is passed on to the accounts office 
togethei with the copy of the goods received note, for accounting and payment 
The value paid for the mateiials is ent red by the accivunts office in the column 
piovided in the go»)ds received note which is then passed on to the stores ledger 
cleik for entry m the stores ledger Whcie separate receipt vouchers or stores 
received notes aie prepared by the storekeeper for bunging materials on store 
charge, these documents arc sent to the accounts office for pricing before they 
can be posted in the stores ledger Where porting is already made in the stores 
ledger from goods received note, the invoice is vcnlici* to this effect before payment 
is made to the supplier 

Valuation of vlatcrials Received. The general rule is that the invoice price 
as billed by the supplier, should be accounted for in the ledger But certaji 
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problems and differing view points arise regarding the accounting of receipts. 
These are specified below : 

(i) Cash discount : This is discount allowed by the supplier if payments of 
bills are made within the peiiod specified. Opinions differ as regards the method 
of treatment of such discounts in costs. One view is that cash discount being in 
the nature of purely financial transaction, should not find place in cost-). Where, 
however, payment of bilK arc regularly made in accordance with a prescribed 
routine, e.g. if the system in \oguc in the company is to make such payments on 
fixed dates or within a pic-stipulafed period, cash discounts become a usual and 
dclimte factor and as such should be taken into account in costs. 

Exclusion of cash credits has the effect of infLiting the cost of materuils. On 
the other h.ind. if the material is brought on charge at the invoice value less the 
agreed petccniagc of discount, difficulty arises if some bills are not paid promptly 
and no discount is earned. In such cases, the dillcrcnce between the amount 
credited and the discount rcccised may be charged to oserheaJ or to the Costing 
Profit and Loss Account or the Profit and Loss Account if the accounts are 
integrated, tfiiough a Store Adjustment Account. 

(ii) I'liulc and i/imitit) disiounts : As the amounts of the.se discounts 
;ire already deducted from the invoice price, no difliculty ar-.at’s m their accounting. 

'’'V, case, the n^l amount after deduction of the trade discount is taken as the 

ft ' > 

^vtiase puce. 

(Ill) hainpoit tlhin'cs : The terms of supply often provide for free delivery 
to facioiv premises, transport charges being included in the price quoted by the 
supplier Whcii. hovvevei. transport costs are paid separately, these should be 
added to the invoice price of the materials. Transport cost nuy be charged to 
overhead wlien it is not practicable to allocate such cost direct say for e.xaraple, 
when se.eial lots of diirercni ivpes of materials are received in , le consignment. 
A thud method is to picdeiermine a transport cost rale for ctich type of material 
and add it to the Cvi.l of the materials purchased. Any dif'crencc between the 
amount .illocated and the .ictual con is taken as overhead costs or adjusted to the 
Costing Piofii and Loss Account or the Piofil and Loss Account, as the case may be. 

(iv) Other amaunts hilUd by the suppliers : As stipulated in most contracts, 
the supplier adds to llie invoice price several items such as sales lax, excise duty, 
custom duty, octroi, aiul store loading vliarges. These e\pcnse.s should be added 
to the cost of puichascs whenever they can be diiecti) alh.c'Ucd to the particular 
materials. 

(v) Reeei\in\’,inypeiU(>n, storage, material art ‘nunf’.andpurehase department 
co'tts : As the expenduute incurred under these heads is too remote for the 
purpose of direct allocation to the cost of materials, it is best trc,ited as overhead 
cost and recovered on the basis of the value of direct material issued or consumed 
in the fobs or processes or as general overhead to be apportioned to various cost 
centres on the basts of m.ilerial.s issued. If direct allocation is preferred, separate 
allocation ratc.s are determined for each of the above tyiws of expenses. 

(vi) Apportionment of joint purchase cost : Sometimes, several grades of a 
material arc purchased in one lot and the price paid is a common or average price 
for the whole lot. For puiiH'ses of production, each grade is required to be kept 
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separate for use against (lilfcrcnt pioJuUion orders. In some cases, materials 
are purchased m one kind of unit of quantity but issued to production m another 
unit. For example, screws oi nails of vaiious si/es are pm chased by weight but 
each size is stocked in separate bins and mas be issued in numbcis In such cases, 
if only one piite is maintained and enteied in the stores ledger for all grades and 
sizes and all issues accordingly priced at a common rate, this would result in under- 
statement of costs in some cases and cnei statement in otlieis This is explained 
below : 


too units of cich ot three gnuks A, B and C of a nutcnal wcic purchased loi Rs 480 
Rs 480 „ 

A\<,rage puichi v. piitc— R> I f>0 per unit, hn .ill gIadc^ 

jUll 

The Ihiet grades vcri ulili/cu lor ih cv production oidtrs \ y iind / C ost of nutcnal 
charged was 


X Y Z 

Rs 160 Rs !60 R UO 

Assuming 'hat t'lo niirkct prs.. pir i.i ' ot the ihitc uLs it pu'Uu’scd scparaltlv, 
were Rs I ^0 lor A Rs 1 '0 for B i 'c* Rs 1 ~0 f>>r t , '1 cosi ol produ tioii orders 
X. YandZshsuldbi. Rs 150 R UO, ndRs 170 aspcc'iv i> 

Thus the tscraginj; >1 the piis-c rcsc.tcd .n an o cisialcmint bv Rs 10 lor \ and under- 
statement by a similar amount k>i / 

To eliminate the abuse diHiculfy^^lBW^de or si/c of nuteiial is t,iNcii^ij„ 
<■ large on separate bin cards oi fohos of the store > Icciscr Ihe cm rent market 
puceofeachgr.idcisa'-certainedandthericciptspriced accordmclv The diirercncc, 
if any, between the total price paid for a lot consislmi? of mixed gr.ides of a 
material and the aggregate of the market price computed sep iratels for cich grade, 
IS distributed to the various grades pro mta to the m.\rkct price foi each This 
docs away with the necessity for in> subscqucit sioie .idjustmcnts 

Incidental costs of purchase incmred jointly tor a number of consignments 
are also suitably apportioned to each item of mateii.il. Th.s is illustrated below : 


EXAMPLE 2 5 


For posting in the stoics ledger, what \alues you w.mld adopt m respect of the different 
Items in the following purchase invoice 7 


175 Kgs of X at Rs 2 per kg (one case ) 
300 Kgs of Y at Rs 4 per kg (two caws) 
Lev trade discount 121 '/^ 


Rs Rs. 

350 

I 200 
150 


Cash discount at 21 % fw payment within 30 days 


1,050 


1,400 

35 


Carnage 

3 cases (non-returnable) at Rs. 4 each 


1,365 

38 

12 


Rs. 1,415 
(/. C.M A. lnter~AdaBted\ 
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ANSWFR . 

X 

Y 

Quantity (K^s.) 

175 

300 


Rs. 

Rs. 

Invoice' value 

35000 

1,050 00 

l.e^s cash clisce^unt % 

8*75 

26*25 


341 ‘25 

1.023-75 

C'arriage (J75 : 300) 

1400 

2400 

Cases (1 ; 2) 

400 

800 


Rs. 359-25 

R-v. 1,055-75 

Rate per Kg. 

Rs. 2-05 

Rs. 3-52 


It may noted that the above calculations base been made on the assumption that credit 
should be gisen for the cash discount. If the management decides otherwise, the cash discount 
will be excluded from the calculations. 

(vii) r.xtra qiumiity or spare parts received ftratis : ft is the practice in 
some trades to supply additional leiiplhs or weights or spare parts, free of cost. 
Such excess receipt! should be properly accounted for in the bin cards and the 
,jStores ledger. As no value is .attached to the reccipt>, this will luxe the effect of 
Ij^'ducing the unit price of the consigninent. 

' •> (viit) Cost of containers : The foUo'v'sg situations may arise : — 

fa) Packing Insxes arc ttveiveu tree with stores but sold at a value. 

(b) f onfainers ate non-ieturnabic and their value is included in the invoice. 

(c) Value (if container is separately charged for but for which full value 
is credited when returned to the supplier. 

(d) Rclui liable containers for which less value is credited on return. 

Matenals received with non-icturnable containeis are brought on charge at 
their full value intliisi.c of the cost of the contviincrs. Thus fi'r materials issued 
to production, proportionate cost of the container is automatically included in 
the issue rate and the entire cost is recovered in production aS material cost. If 
the empty contamets have a dispo'al value, the sale price is credited to overhead. 
Another method is to deduct the estimated sale price from the invoice price of 
the container so that its net value only is charged to materials cost. A third 
method is to ask the departments to return empty containers to the Store on 
materials return notes after ihc contents have been cottsumed. The return note 
is valued at an assigned rate and the value thereof is credited to the production 
order against which the co.st of the container was originally charged. 

In the case of rcturrutble containers the va. le of which is refundable on 
return, tlic contents arc brought on store charge at the invoice price less the value 
of the containers. Tlic containers are kept on temptirary charge or as a loan item 
in stock. Although the matcrwl and tlic container are kept together physically, 
the entries for the latter should be made in a separate bin card. When full credit 
is not given by the supplier for 'he return of containers, the difference between the 
invoice price and the credit value of return should be charged to the cost of the 
material. 

In the books of the supplier, the cost of containers is treated as manufacturing 
cost or selling or distribution cost, as the ca.se may be, as discussed in Chapter 5. 
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Provisional Pricing of Receipts. In most eases, there is a time lag between 
the dates of supply of materials and the receipt of the supplier's bill. Pricing of 
materials for taking them on stock charge presents a problem as the bill includes 
certain items like transport charges, taxes, duties, etc., the actual costs of which 
are not known till the bill is prc'.ented. Valuation of receipts cannot wait for the 
information because unless the goods received notes are priced and the receipts 
accounted for in the stores ledger, stores issues cannot be pi iced. In such cases, 
the goods received notes ma> be priced at provisional values. The material value is 
available from the purchase order, or the rate contract, if there be any. escalation 
clauses, if any, in the purchase order should be kept in view and onl> the ruling 
price adopted. Valuation of the ot'ner charges is based on past actuals or on the 
conditions stipulated in the purchase contract. 

When receipts are priced piovisionally, a register should rccoul all such 
transactions so tnat adjustments may be made when actuals are available. The 
adjustments are effected in three ways, illustrated below ; 

200 units of a material were pritcU proMsionally at Rs. 200 ; ;u1ual price known later was 

Rs. 220 by which tune. 50 units wetc issued for Rs 50 leaving a balance of I *0 units valued 

at Rs. 150. 

(i) AJjuitnient t^Ualancc : The dirt’crcncc ot Rs 20 is charged to the balance so th^ 
after adjustment, the stock c>l 150 units is valued at Rs 170 

(iij Adjuitnunt of pmious iwui^ : ''MlWfcinfof 50 units is ic niiced at Rs 55 
the stuck of 150 units now valued at Rs 165, 

(m) Adjustment to o>’erhead . The dilTcrcnce of Rs 20 is cliaigcd to oveihtad (stoic 
keeping expenses) ; the slock ol 150 units stands unadected .a Rs 1 50 

Methods (i) and (ii) arc mainly applicable when the value of the dilfereitee is small 

Discrepancies in Material Receipts. While checking the matciials received 
with the details in the purchase order, the Receiving Department may come acioss 
the following discrepancies 

(a) Quantity in excess, 

(b) Quantity short, 

(c) Quality not up to the standard. 

The quantity supplied in excess may be retained and taken on charge provided 
need exists for the material and approval of the purchase department is obtained. 

If the excess quantity has already been billed for in the invoice, the amount is 
approved and paid. If not, either the supplier is asked to give a supplementary bill 
or the invoice is suitably amended and a credit note issued to the supplier by the 
purchase department. 

Excess quantity, if not acceptable, is returned to the supplier on a Goods 
Returned Note (Fig. 2.10). One copy of the goods returned note is retained in the 
receiving office as office copy ; another copy is .sent to the purchase department, 
and the third copy is forwarded to the supplier. 

If the value of the excess supply returned is alrcaoy charged m the invoice, 
suitable deduction is made therefrom by the purchase department and a debit 
note is issued to the supplier. 
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GOODS RETURNED NOTE 

To No 

Date 

The folK>wing materials supplied under your Advice Note No 

and Invoice No and our Purchase Order No have been 

returned to you for the reasons slated below. Kindl> replace/do not replace the 
return. (Applicable in case of rejection onl>) 

Particulars Quantity Reasons 


Packing and Carnage information 




(Signature) 


I ig 2.U). Ciosvd^ Returned Note 


For quantity received shoit, there is no action on the part of the receiving 
department which brings on charge only the quantity actually received. The 
purchase departniciU takes up the matter with the supplier, the carrier or the 
insurer, as the case mas be. While approving the supplier's invoice, it is verified 
that no charge is included fot the quantitv not supplied. If otherwise, a deduction 
is made and a debit memo is issued. Sometimes if the purchase order so provides, 
compensation for non-delivery is claimed. This may take the foim of recovery of 
the excess cost of purchase from an alternative source. 

Materials that are not up to the requisite siandaid and are rejected in 
inspection are either retained or leturncd to the supplier. The retention is usually 
made under a mutually agreed settlement that allows a reduction or concession in 
price. In either case the invoice pi ice is corrected and the deduction is covered by 
a debit note or the .supplier's credit note. 


Accounting of Material Receipts, Action for making accimnting entries 
starts with the receipt in the accounts office ot a copy of the supplier's invoice 
together with the goods received note, indicating that the materials have been 
taken on charge. 

Purchase Invoice Bewk and Purchase Credit Book constitute the books of 
original entry for the accounting ol' purchase of materials. The former is a sort of 
mulli-colunmar purchase Jcjjrnal m which details of the invoices arc entered. 
The total amount of each invoice is analysed and extended to various columns 
according to the ledger to which the detailed amounts arc to be posted (see Fig. 
2.11). At the end of the accounting period, the total is posted to the Trade 
Creditors Ledger C ontrol Account and totals of each of the other extension 
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columns are posted to the respective ledger control accounts, such as Stock Control 
Account, Fixed Assets Account, etc. Purchase Credit Book records the details of 
debit notes issued to suppliers and is posted in the same manner as the Purchase 
Invoice Book. The totals of the entries are debited to the Trade Creditors Ledger 
Control Account and credited to the other ledger accounts. 
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The purchase invoice book may be substituted by a Voucher Register (or 
Accounts Payable Register) which contains a record of all liabilities incurred, and 
the entries made from a specially prepared document, known as the Voucher. 
A materials receipt voucher is a statement of goods leceivcd made out from the 
creditors’ invoices Fach voucher is seiially numbered »ind entered in that order 
in the proper column of the vouchci legistei (Fig 2 12) For example, direct 
material cost is posted in the direct material column and indirect material in the 
overhead column At the end of the accounting period, the totals are posted to 
the appropriate ledger accounts in the same manner *is in the case of the puichasc 
invoice register Vouchers aic also prepared in icspect of laboui and overhead 
expenses fiom the pay roll records a id expense invoices or statements, and arc 
posted in the various columns of the voucher register 

As the postings made in totils in the contiol accounts as desciibcd above, 
are not sufficient for cost accounting and cost contiol each individual receipt or 
issue transaction is recoided in detail m the bin cards md the stores ledger 

An example to illustrate some of the basic principles of materials purchase 
is given below 

EXAMPLE 2 6 

C Limited is a manufacturing compan> which uses mans different dyes in its produc 

PTC ’‘SS 

The purchasing officer considers that it would be prcfciablc to change the company’s 
purchase policy This would increase the average investment in llic stock of d}cs 

Show the savings, if any, in tcims ol icturn o! the additional investment likclv to jiise from 
adopting the proposed new purchasing policy assuniiAg that additional shortage costs and 
anticipated store losses will be Rs 10,000 per year 

The dyes used by C Ltd have l^en gjouptd accoiding to price into four groups and the 
relevant data are 


MontM\ C onsumptum of ecu ft d\ e (Jrdet quanlUiL \ 



Number 

Basil 




Pren nt 

Proposid 


of dye% 

price 

Minimum 

Aieragc 

\fu\imum 

pun basing 

purchasing 

Group 

in group 

per kg 

kgs 

kgs 

kgs 

polii \ 

pokes 



Rs 




kgs 

kgs 

A 

4 

500 

900 

1 200 

1 500 

2000 

5,000 

B 

10 

400 

200 

400 

600 

J.OOO 

2,000 

r 

10 

1 00 

400 

rm 

800 

2000 

2,000 

D 

16 

2 50 

1,600 

2,000 

2,400 

5,000 

10,000 


Each dye is purchased individually The supplier’s quoted discounts for quantities ate 
ml, and 5%, 10% and 15% of basic price for 1,000 kgs, 2000 kgs, 5 000 kgs. and 10,000 kgs, 
respectively. 

The normal lead time from the supplier is two months slthough the maximum time Is 
three months and the minimum time is one month (I C Af A , Part U— Adapted) 

ANSWER ; 

As there is no change in the order quantity for Group C. this gioup need not be included 
in the calculations. The increase in di ,oount is 
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Group 

Change in 

Change in 

Avciage annual 

Increase in 


quantity 

P'' 

discount 

umsuiiiplion 

discount 

A 

2000 

5^ to 10\ 

1,200 12 4.Rs5 

5V(,fRs 2 88,000 


to S,00() 

ic 5”/ 

J<s 2 88 000 

Rs 14.400 

R 

1 000 

0 to V\ 

400 i2 10 Rv \ 

5%ofRs 1,92,000 


to 2,000 

IC 

Rs 1 92 000 

Rs 9,600 

1) 

^000 

\0\Uy 

2 000 \2. 16 Rs 2 50 

5%ofRs 9 60,000 


to 10,000 

IC 

Rs 9 60.000 

Rs 48,000 

Rs 72,000 


The ineatUk, in in\«. Mm mi tn vhxks is tK dilR ciiuc the picxn» average stock and 

tlic privposcd lock Ilus nuv he v\(>ikcd out as follows 
Minimum Stoik Re ordei le\cl minus aveiagc usaac rate averaft lead I'me 

M iximuni usuage latc ^ maximum lead time nunu^ average usage rite average 
*cad tune 


Oioup 

A 

il S(l0v3) -(1,200 

2) 

2 100 

K 

(MW V) ( 400 

2) 

1,000 

n 

(2 400 w ^)~ (2.000 

2) 

3»20O^ 


, , rof^i Sunk Minimum stock phis hali re-order quanlitv 



PiC'Cnt 

Proposed 

Difllrtnce 


A 

[2 100 i 2 000) 

(2 100 i 5.000] 

Rs 

5 975 



^ 95) 

(Rs 5 9) 


4 



R^ n72^ 

R 20 ■’00 


Rs 

2^ 'HK) 

a 

[Kxx) * nxx)| 

[1,000 { 2(XK)1 

R^ 

1 600 



Rs 4 

(Rs 4 95) 


10 



Rs 6 000 

Rs 7f,00 


Rs 


n 

|t200 1 ^OtKIJ 

(U0(^ ^ 10 (XX)) 

Rs 

4(XK) 



(Rs2 5n 9) 

(Rv 2 50 SS) 


1(> 



Rs i:s:5 

1/ ?25 


Rs 






Rs 

l.njdO 

Net iclui 

R> 72 (XX) Rs 10(K)0 

Rs 62.0(X> 





Return on the iddition d invcsinKiit 


Rs 62 000 
Rs 1 iVsOO 


SIORAGE CONIROL 

After the in»iteiial'> oii oidei «uc iccci\cd. checked and appro’ "d, the Store- 
keeper takeb them on th.irj?c He is responsible oi placing the mdtciuUs m their 
appiopiiatc places inside the Stoie and for cnsui mg that thc> ate maintained in good 
condition duimg sunage till reciuired foi utili/ation in production The control 
during this stage may be c.illcd Stoi.igc Control 

The Storekeeper (His functions and duties) The Storekecpci is responsible 
for the receipt, stoi age, and issue of matciuls In mans concerns, the volume and 
the cost of stoics handled by the Stores department arc fanly high In order, 
therefore, to be able to exercise clfcctivc control, the Stoiekecper should have a 
high place in the management hieraichy 
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The duties of the Storekeeper may be summarised as follows 

(i) Carrying out a regulai review of the physical existence of stores in 
hand. This has a two-fold objcctixc, xi/. placing requisitions for 
purchase on the purchase department when the stock reaches the 
reoidering level, and locating slow -moving or non-moving items .so 
that action may be taken for then disposal before they deteriorate or 
become obsolete and unlit even foi alternative use. 

(ii) Receiving stores from the receiving dcpaitment (in some factories 
thcic is no scpaialc leccivmg dcpaitment and its function is performed 
by the stores department), checking wiih the proper documents, and 
bringing them on chr gc 

(iii) Entering all receipts in bin c.irds 

(iv) Stoimg mateiials in then conett pl.iccs in the stores department. 

(v) Making suitable anangement for maintenance and preservation of 
the mateiials dining storage : 

Bins, shelves, lacks and other cont.imers should be conveniently 
placed. The nuiiibei of iccepiatics and their placing should be such 
as to utilize the storage space to the best advantage. 

Action V* prevent deterioration, evaporation, absorption of moisture, 
etc. should be taken. 

There should be proper arrangements for stocking. Suitable ai 
and gangways should he provided for speedy handling. Sc^ifes] 
weighing machines etc. should be conveniently placed. The stores 
should be suitably marked for the purpose of easy idcntification'and 
accessibility. 

(vi) Issuing correct materials against demand under piopcr authority and 
coricctly rccouling the issues. Entering issues m bin cards. 

(vii) Taking back surplus materials returned fiom departments or shops 

Location and Organisation of the Stores Department. The piacticc m most 
concerns, both small and big. is t(v have a central store that is responsible for the 
handling and upkeep of all types of stoics. Separate stores to cater to the 
needs of each production dcpaitment are uncommon because of the heavy 
expenditure involved. Centralised store offcis the following acivantagi’s 

(i) It is economical. 

(ii) Specialised knowledge and experience of stores staff is available. 

(iii) It ensures better contiol anu supervision. 

(iv) It needs less storage space. 

(v) Better layout fiicihtales, prompt issue of materials and smooth stock 
verification. 

(vi) As all stores arc located in one place, it is convement to control the 
physical stock balances. Tlie risks of obsolescence of stores arc 
therefore, minimised. 

On the other hand, the disadvantages of a centralised store are : 

(i) Internal transport cost increases, particularly when the departments 
requiring the materials are situated at a considerable distance from 
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the 5torc. This also increases the risk of danuges or loss of stores 
during transit to the departments 

(ii) There is likelihood of delay in meeting demands The delay is 
aggravated if there is a breakdown of transpot t If issues aie not 
promptly made, production may be hampcied 
( 111 ) Concentration of all types of materials at one u-ntial place enlutnces 
the iisk ot loss due to lire 

To obviate the above difficulties, the ideal solution is to have a central store 
and in addition, sub-stores oi departmental stores in each mam pioduction 
dcpirtmenl under the over ill contiol of the central stoic for the .'b stoics, 
imprest s>stem mav be used under which repienishnent of each ucin of stu'-ci is 
-made at the end of a period so as to bung its stock to a pic-determineu level 

flic impoitant conMdciations that should be kept in view *,hile determining 
the location of the store in the factory ate as follow > 

(i) Ihc store should be near the road lailwav siding or rail head. oi 
vvhaif so that mcoiii.ne goeds can be convenieiulr handled 
(n) The receiving depaitmcnt should also be in pioxmitv to the store 
godowi'f 

(III) In Older to reduce internal tiansport cost, the storp should be ce»tia!lv 
situated so as to lie eisily accessible to fne piodaciiif depirtnicnts 
which con,uine the nuteiials 

(i\) Me tvs and bulky items should be stocked verv neai the departments 
which use them most 

(V) Simil ir t»pes of material should he stoied in one pi ice 

( lassificatiun and ( odilication of Materials, f or the puipose of ide nihcation 
ind foi convenience in torage aid issue, eich ue n of stoics is given a dis'inct 
name Sinilar items are clissil'e*! under sub-gioiips .ind a ii u i ci if such 
subgroups ue chssificd undv'i mam oi major gioups hoi eviiiple, items of 
briss may be ciassdicd undei sub head ‘non ferrous metals', and under the nuin 
head 'metals’ 

Clissihcation of stores should be accompanied with a suitable system of 
coddle ition ( odilic.ition is the procedure for assigning svmbols, eilhci numciic 
or alphabetic, for each item in accordance with a proper arrangement Thus, 
besides as name, an dent of stores is also known by the symbol allotted to it 
Codihoatiua has the following aJia’it i - 

(i) Lase m identification of stoicw Suitable code's ot svmbils indicate 
the location so that issues may be m-ic with promptitude and ease 
This IS parttculaily useful where the same material is knowa b> more 
than one name 

(n) Writing full names and particulars of mateiials on documents is 
disjH'iiscd with so that cleiicol woik is i educed This also econoniisrs 
space in forms 

(in) In mechanised accounting, codification is essential 

(iv) Quoting symbols along with nomenclature ensures cluity 

(v) To some extent, symbols and codes ensure seciccy because the c'odcs 
are not available to all and sundry tn tlie concern. 
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The essentials of a good system of codification aic clarity, conciseness, 
definiteness, fle\ibility, ease of application, and niinirauin expenditure in opeiation 

Theic are three methods of codification : 

(a) Nunti riL • Each item is allotted a numeral The numbering may be 
straight 01 in groups or blocks Sub-groups may be indicated by 
decimals For example if metals arc denoted by IS, non-ferroui 
metals by 2, brass strips by 41, and '1/8* thickness by 11, Brass Ships 
3/8' will be denoted by 1524111 This method of codification allows 
a wide ringe and is, therefore, most suited where the numbei of items 
IS scry large 

(b) Alpliabi.li>. Each item is denoted by a combinition of the alphabets 
If the a'phabet select! d tndic<ttes the first sound when the name of the 
stoic Is pionounccd, the system is known as the mmnnnir cistern 
hot example Biass Strips miy be denolt*d b/ the code MNB (i e M 
fo' metal N for non ferious and B for brass) Mnemonic system helps 
in jncmorisi/ig the codes 

(c) A conunnation of numtric and alphabetic systems fii the above 

example, MNB 38 ma> ladicatc Brass Strips of thickness 

The utility ofj^he code is farther enhanced if Location codes arc also suitably 
built into the code system A location code refers to the pi ice oi bin whcie th 
particulai material is stored so that from the code one can easily find oi»y|, 
physical location of the imlcrial lor exanp^e, a location code ^POW 24"^ 
indicate that the pirticuLir niatcri il is slocked in godwn numocr 02, aisle iiiiiiibe 
01, rack number 12 and bin number 42 

An illustration showing a method of todihcation is given in the c\iinipl< 
below : 

EXAMPl 1 2 7 

T Lim ted producc^ limber which it stIN in 10 fed lent.th The mzc of ihi limb i piikIulo 
var»cs from p lo 12" w dili and hom p to 2" m thicknc^'- A coding >yslcm is parts oi 
which arc as tollosA 

Softwood 5 -'Ij'’ Code 11014 

Hardwood 7*" \p Code 21510 

What code should lx used for the following materials'^ 

HardwoiKi It"'' t" 

Sol I wood 

What do the following cudc» represent > 

11915 

2J512 

The company decides to stock as a n w line, 6 feet dowelling in diameters from p to p 
Suggest a suitable coding within the system and give as example the codt for diameter 
dowelling U C M i. Inter) 

ANSWER • 

Tlic first digit indicates the kind of wood, the next two digits the width and the last two 
digits, the th ckness Accoidingly, 

Code for . 

Hardwood ]p xp is 20105 
Softwood 4p < p IS 10906 

Cbdc 11915 represents Softwood 9py \p 

Code 21512 represents Hardwood 7px I P 
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For the dowellings we need only two digits to indicate the dimension, i.e. the diameter. 
For this purpose either the 2nd and 3rd or the 4th and Sth digits in the existing code system may 
be used. The pair of digits not needed is to be indicated by 00. Thus Softwood dowellings of 
diameter may be indicated by 10002 or 10200 and Hardwood dowellings of )* diameter may 
be indicated by 20006 or 20600. 

Perpetual Inventory (or Automatic Inventory) System. The control of 
materials while in storage is effected through what is known as the Perpetual 
Inventory. Inventory means here, a list of goods in hand and the term, ‘perpetual 
inventory’ derives its name from its function of indictiting at all times, the balance 
of each item of stores in hand. Thus, the two main functions of the perjsetual 
inventory system arc ; 

(i) Recording store receipts and issues so as to determine at any time the 
stock in hand, in quantity or value or both, without the need for 
physical count of stock. 

(ii) Continuous verification of the physical stock with reference to the 
balance recorded in the stores records, at any frequency, as consenient 
for the management. 

Perjsetual inventory system comprises . 

(i) Din Cardr (Quantitative perpetual inventory). 

til) Stores Ledger (Quantitative cum Valued perpetual inventory) 

(ui) Continuous Stock-taking (Physical perpetual inventory). 

Bin Card (Known also as Bin Tag or Stock Card). A Bin Card is a 
quantitative record of receipts, issues, and closing balances of items of stores. 
Separate bin cards arc maintained for each item and arc placed in shelves or bias 
or arc suitably hung up as convenient, alongside the materials in gsidowns. A 
specimen form of a bin card is given in Fig. 2.13. 

On receipt of a consignment of materials, suitable entry of the quantity is 
made in the receipt column of the bin card from Goods Received Note. Similarly, 
issues of materials to the shops, departments or outside parties are entered m the 
issue column. All these entries arc supported by receipt or issue documents, as 
the case may be. The main feature of a bin card is that after posting a transaction, 
whether relating to receipt or issue, the balance quantity is calculated and recorded. 
Stores returned from the departments arc recorded cither as receipts or as minus 
entries in the issues column. 

The various levels indicated in a bin card enable the storekeeper to keep a 
watch on the balance and to place requisitions for replenishment as and when 
necessary. Sometimes, columns are also provided for noting the quantity on 
order and the quantity reserved for particular production orders. For determining 
whether the balance has reached the ordering point, the quantity reserved is taken 
as issued and is deducted from the balance in hand. Another praaice is to 
physically segregate materials reserved or stock-piled and to maintain records 
thereof in a separate set of bin cards. 
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Description : 

Stores Code No. : 
Location : 

Unit of mcasurcinent : 


B[N CARD 
Maximum Level : 
Minimum Leve! : 
Re-ordering Level : 


I j Source of 

I Document j receipt 

Date I Numbt:r \ or 

i : Issued to 


Receipt 



Isvuc 


i 

I 

i 


i 

I 


; 


Stock verification 


Dale 


Initials 



I 


I 

BidaiKc 


! VcriliaUion 
i v^Hh Stores 
I ledger 


Date 


Initial 


1 


^ll^. 2.IJ. Bin (\ir<J 


The Tv^o-bin sysl m adopted by some firms f;^ciiitate^ pliysicai senticii^^K 
besides easy handling and better physical comrol of the materials. In this >vsWro 
two sets of bins are maintained for each item of luatcrial. One set e.f bins is 
completely full and from which no issues arc usualb loiufc. flic other set 
constitutes the regular bin from which issues arc made. .As tlie slock balances of 
the complete bins arc alicady known, it would be suilicicnt to phssic.illy coiml 
or measure the slock in the other set of'bins. In another system, the first Imi 
contains stock to co\er usage occurring between receipt of an order and the placing 
of the nc.st order. The other bin contains normal quantity to be used from the 
date of placing an order to the date of delivery including safely stock. New supply 
is ordered as soon as the first bin is empty. This two-bin ssstem facilitates physical 
review of stock by the storekeeper for the purpose of placing purchase requisiuons. 


Stores Ledger. Like bin cards, Stores Ledger is maintained to record all 
receipt and issue transactions in respect of materials with the dilTcrencc that along 
with the quantities, the values (sometimes also the rale per unit quantity) are 
entered in the receipt, issue, and balance columns. Additional information as 
noted in bin cards regarding quantity on order and quantity reserved, together 
with their values may also be recorded in the stores ledger but the common practice 
is to record such transactions only in one of the two sets of documents. 

A form of stores ledger is given in Fig. 2.14. Like the bin cards, separate 
ledger sheets or folios arc maintained in the stores ledger for each item of material. 
The ledger sheets are generally in loose leaf form in binders, separate binders being 
used for each class of materials. Another method is to arrange the binders 
according to location of stores, separately for each godown. Tlic sheets are 
numbered serially and initialled by a responsible official so as to obviate the risk 
of removal or loss. In some concerns, the stores ledger is maintained in bound 


SIORtS LLIM.ER 

Desc»-ip»iOT S o c C ^dc No 

SpccJt^ion M mui lev L ni* t f q«ani» ^ 

Normal Source of Supply ^ -n l v i Lt»va‘n>n 

Normal Lead! ir^c R«. r Ltsc 


VfATFRIAI^S STORAGF 


Xp UBnf) 


K>IT pfj 


icli n >j 


3n s| 




I i<i M I 

0 | J )1 1 -. 1 

I JO j 

I idnT»j |o j 

JlHl V 'S j 

j MHUUlf) j 

j -^lUUllltl j 


XlijuvnO 


»iu >j in>| 


1 


NoU' The quint fy --rv d iray be ir - r f - pufp> >* > i 1 1 i i iS o- >r sX^^.k 1 1 - tuture necds> 

The quantity in rvtvx-k reduced ny ilic qu in^iiv '"•served wou d d u c t free i* i/j/iic of ttic ire o 
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volumes so as to rule oat the possibility of loss of folios The loose leaf system has, 
however, the advantage of flexibility (new sheets mav bo inserted and old ones 
weeded out at will), and facility in handling and posting 

Maintenance I'f bi i cardN along with the stores ledgei is at times considered 
to be a duplication of svork It is, however, advantageous to retain both the sets 
of records, for the following reasons • - 

(i) Bin cards arc not accounting records It is essential that these be 
located with the stores in the various godowns 

(u) Stores ledger is maintained centrally in the Cost Office from where 
consolidated inforraati n may be made available 

(hi) Stores ledger constitutes a second check on ihc quantitv rcctnded in 
bin cards 

(iv) Ficquent overall review of store balances mis be convenicntis made 
with the help of the stores ledger 

Reconciliation of Bin Cards and Stores Ledger. After ptvstmg in the bm 
cards, the receipt and* .sue documents are valued and then passed on to the stoics 
ledger clcik foi entry in the ledger Thus, noim il!\ there should be no dilleienr-*- 
between the balances shown in the two sets of records In practise, howevd 
.iffcrences arise mainly due to the following reasons 

(i) Arithmetical error in working out the balance* 

(ii) Non posting of a documeat either in a bin c.ird or in the st )rfs ledger 
Sometimes dilference aiises du- to iion-itieipi of a dociimci t bv the 
stores ledger clerk although it may be posted in the bin card This 
may be avoided if a list indicating the serial nunilers of all the 
documents made out in a period is prepared and a check is exercised 
to ensure that all the documents listed .aic icceived and posted 

(ml Posting in the wrong bin card or m the wrong sneet of the stores 
ledger. 

(iv) Posting of receipt documents m the issue column or vice ver«i 

(v) Materials issued or received on loan or for approval are sonr times 
entered temporarily in the bin caids only Such transactions are not 
pi iced and they are not posted in the stoies Icdgci 

Any difference between the bm cards and stores ledger defeats the puijxvve 
for which the two separate sets arc mamtaincd and renders physical stiKk-takmg 
ineffective as the correct book balance for the purpose of comparison with the 
physical balance is not available. The difference should, therefore, be reconciled 
and corrected at regular intervals. For this purpose, it is essential to keep all the 
postings up-dated If the closing balances on a particular day do not agree, all the 
orevious transactions should be checked m order to locate the difference Another 
method that facilitates automatic reconciliation is to note the stock balances on 
all the receipt and issue documents after they have b^en posted in the bm cards. 
At the time of posting these documents m the stores ledger, the balances can be 
tallied with the stori s ledger balances This method, however, involves extra work 
and Its significance is eventually lost if postings are not made stnctly in the 
chronological order 
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Continuous Physical Stock Verification. The perpetual inventory system js 
not complete without a systematic procedure for physical verification of stores. 
The bn caids and the stores ledger record the balances but their coricctness can 
be veitltcd by means of physical verification only The books indicate what the 
balances ‘should be’ or ‘should have been’, whereas a physical check wo ild reveal 
what the balances ‘actually are’ The process of physical chc*ck under the 
perpetual inventory system is outlined below . 

(a) The stock verification stall plan the programme of stock-taking in a 
systematic manner with proper distribution of woik among themselves about 
counting, weighing, measuring, and listing the stock 

(b) Different sections of the store arc taken up m rotation Hie programme 
should be so plained that m the course of a year, the eitire range of items is 
covered Some items m ly need vcriiic ition at inter vals of less than a ye ir according 
to then nipoitaice or the degree of control desired Oi the other hand, bulky 
itcins of siiuller values mav be veii'ied only omc m tw > or evei tlvce years 
L'saallj tl c programme is so ai ranged that buky item, are veri icd d in tg peiiods 
when then -.tuck is coinjsaiativcly low, special ca e being taken nit to bieak the 

jfull stacl s, bins or packings so that the pre staled capacity yf the coiilamer may 
taken to rcprese.u the measure of stcKk 

(c) Notice of Mio pirticulir stuck to be vciifcd” each day is given to the 
itoielccpmc 'tart only on the ditc of actual venf.wttioi 

id) toisi’mncits of stores tcui.cd m ihe v)J,.vn bat not brought on 
charge ivntimg nupcction or d Kuinext ition, or d jC to otner ciuse>, srould 
n(>t I c n'lvc I up with the stock on bi r ch irec at the lime of stocK vcnhca'ion 

(e) Ihe phv .ical slock of an item m the rodown is courted, weighed, or 
incasuieJ, as the c ise mav oc a id the results of stock vcii'ic iti * i suitably lecotded 
Three methods of rccoidiig the results of stock verihcrtun are r’esciibcd below 

to f i\L)Uor\ A profoima lor inve.iloiy tig is civcn m Fig 2 15 

The tag consists of two portions The upper p ntion is itiac red to the paoicular 
stoies bi r at the loc ition to mdic ite thit the item lu> Irccn ve incd Any bii to 
whkii no invc itory tag u attached would md c ite th it the item i> still to be verified 
The lowci prriiois of the tags are toor o'T and kept together These serve the 
puiposc of records of stock verification which when v ilucd icp ese.u the balance 
of »to'Cs m hand 

laventorv tags arc most suitable for pcnodic stocl vc I'^cation. discussed 
later m this scnlion The vcnfication, pirticulailv of the slow-movi ,g items, can 
be done m advinte of the last d.itc fiunl loi nk veii'ica’ioi Inc columns 
provided at the bottom of the lag iccord inform itun icgiidii; the rcxrcipts and 
issues between the actual ditc and the list siipilitcd due of vciihuition This is 
useful it vcrilication is d.me without shutting down the fictory 1 or the puipose 
of final accounts, the closirg balincc m hand is rcpiescued by the quantity on 
physical count plus the subsequent receipts and minus the subsequent issues In 
case of physical vcrilicaiion done afici the stipulated date, the earlier receipts 
and issues have respectively to be deducted or added 

(ii) Record in bin cards : Instead of maintaining separate mventory tags, 
the results of stock verification may be altered in the bin caids. The balance 



MATERIAl COSTS 


56 

found on physical verification is entered* preferably in red ink, in the line next 
below the last cntr> m the balance columns of the caid The physical count etc 
made bv the verifier is taken to be authentic and is entered m the bin c^ird even if 
it differs from the bin uird balance The date of stock vcnhcation is also eiitcicd 
in the column provided for the purpose so that a visual check of the lecoids indicates 
whether an> item h-is been left unverified 


INVENTORY TAG 


Store C <xie 

(Rm cird Ud^er folio No t 
Nome Kliiiuc 
QuinUiv 


No 

I nit C (hX'* N > 
St(Kk verifier 
Dite 


Store Cod" ^ 
Norn^ncla urc 
Oiun»ity 
Godown No 


No 


Unit 

S ock \ci ficr 
DiU 



Date Issue iPer 

1 venfiL ition 



R'^.eir’ diet 
senfiw^it Oh 


FiK 2 15 Ir entor> Tag 


(in) Stork xenfjcatton xHeets (Invcnt-iiv records) In the methods 
desciibcd above, it is nccessvry to record the result of slock vcrificatio i n i sep irate 
record or sheet (Fnt 2 16) The sheets are maintained ditcwisc so thit when 
a rammed together they mve a chronological list of the dems verified The quvntity 
actually found on stock verificalion is noted m the projicr column by the stock 
verifier who also ente»-s in the verification sheet the balanu? on date as shown m 
the bin card The sh^t is then sent to the stores ledger clerk who enters the balance 
as recorded m the stores ledger Thus, for each item of store in the stock 
verification sheet, there arc three sets of entries for the quantity 
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Periodic Stock VerificatioiL Besides the method of continuous stock 
verification described in the foregoing section, there is another system known as the 
periodic stock verification. Under this system, the entire stock is verified all 
at a time at periodic intervals, usually once a year. It is advantageous to have the 
verification at the close of the annual accounting period so as to facilitate valuation 
of stores for exhibition in the final accounts. An altwnative practice is to arrange 
the verification in such a manner that the stock-taking coincides with a period of 
slack business activity. Periodic stock-taking usually necessitates the shut down 
of the factory and it should, therefore, be completed as quickly as possible. Stock 
may also be verified at intervals of less than a year if so desiied but such a course 
is expensive. 

The need for stoppage of activities even for small periods for the purpose of 
stock verification makes the method costly. Another defca is that, because no 
regular or special staff is employed for stock-taking, inexperienced men from all 
divisions of the concern have to be drafted at short notice for assistance. As 
these men have neither the aptitude nor the required technical ability for the work, 
the result of stock-taking is not accurate and it cannot be relied upon. Further, 
periodic stock verification is too weak a system to obviate the risk of pilferage, loss, 
or theft because of the long and at the same time, fixed and known intervals between 
two consecutive stock-takings. 

Periodic verification is, however, necessary for stores that do not find plaw; 
in the perpetual inventory records, such as work-in-progress, consumable stores and 
components drawn from stores but not fully utilized, capital assets, loose tools 
and spares lying in the shops, and measuring devices and tools m the custody of 
inspection staff. Some managements prefer to have annual stock-taking for 
selected items in addition to continuous stock verification as a sort of double 
check. 


Re asons tor Surpl nses and Deflciencles in i^tfifik-Iaking and 
t hereof. Sur pl us and de ficiencies revealed in course of stock-taking may arise due 
to the following : — 

(i) Nonna l ^ ficiency, e .g. evaporation, drya ge, shrinkag e, etc. of materigjs 
jn the no nnal co urse, and nonnal sugslus, e.g. absorption of moisture 
etc. 


(ii) Stores misplaced. 

(iii) Errors in stock ^ mliing . 

(iv) Aocounting^ors such as non-recording of receipt or issue, or wrqtig 
posting of receipt, issue, or closing balance entries. 


(v) E rrors in issu es, e.g. short or over issue, wrong measures, 
in scales, issues in small quantities, etc. 


(vi) B reakage and wa stage due to careless hanrfimg 

(vii) T heft, pilferage and hea vy losses. 


. ^ acc^i^adopted for^stment depends on the nature of 

t he su^na 6t dfefldqRar andlBe m noua in^ed. _Normal surol uiand defids^ 
referred to at item y; due to the iiiher^t Dro'oertiet 
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coi^ yd and as such, their q uantum is anticipated. Ajnprnui perpeotage Xor 
su rplus o r deficiency U predcterimnejl for'ej^h type of material and the unit price 
^ the ma t erial i s reduced or inflated to cover the cost oTthe normal percentage of 
surplus or deficiency. AnjCarneren® ’Bclw^nTThc anticipated and actual 
dlSgTepancyl^noted on a Stores adjustment note_ and the value is adjusted to 
overEcaiH or to the “Costing Pf<^t ~an d ~Loss ~Account or the Profit andl^oss 
AceSunl]: as The ^se may Be. This is illustrated below : 

Purchase : 1,000 units of a material at Rs. 1 92 per units-Rs. 1,920 
Anticipated loss on shrinkage : 4%, i.e. 40 units 

. n j 1.920 „ , „ 

Inflated issue pnce«-- . — per unit 
1,000— 40 


If actual loss is 30 units only, 970 units will be issued at Rs. 2 per unit, i e at a total of 
Rs 1,940, resulting in an excess credit of Rs 20 in the Stores Account This will be 
adjusted as follows ‘ 


Rs Rs 

Or. Stores Control Account 20 

Cr. Stores Adiustment Account 20 


The Stores Adjustment Account is closed either to Factory Overhead Control 
,ccount or to the Costing Profit and Loss Account or the Profit and Loss 
iccount. 

Surpluses and dcfiaencies, other than normal, are adjusted to the Overhead 
Control ^^reount. The amount of such discrepancies wifl not ordinarily Be heavy 
Se parate Standing Order Numbeis are allotted for surplus and deficiency caus^ 
by each factor. In the journal, the entries will be : 

Or Stores Control Account 
Cr Factory Overhead Control Account 
(Surplus 111 stock-taking) 


Dr. Factory Overhead Contioi Account 
Cr Stores Control Account 
(Deficiency in stock-taking) 


The above entries may also pass through the subsidiary account, viz. Stores 
Adjustment Account or Stock Shortage Account. 

Tlie values of deficiency due to theft, pilferage, and toss, and surplus and 
deficiency, the amount of which is heavy, an. treated as abnormal items not 
chargeable to costs. The journal entry is. 

Dr. Profit and Loss Account 
Cr. Stores Coniml Account 

(Loss due to pilferage written off) 

Wrong issues from Stores or returns from shops are adjusted to Work-in- 
Progress Account. 

The adjustments made in the stores ledger consequent upon diflTerenoes 
leed in stock verification are illustrated in Example 2.8. 
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EXAMPLE 2.8. 

The following differences are noticed in the physical verification of stores. State how you 
would adjust in the Stores ledgers and prepare the necessary journal entries for the cost ledger. 



Physical 

Ledger 

Material 

balance 

balance 


(units) 

(units) 

A 

500 

550 

B 

550 

400 


C 

540 

550 

D 

500 

510 


Issue rate 

per unit Reasons 

R$. 

100 ShcM-tagc is due to theft. 

0-50 A receipt of 100 units was not 

recorded in the stores ledger. 
The balance of 50 units of the 
excess is due to errors in issuing 
from Store. 

2-00 Discrepaticy is shown erroneously 

due to c;ircless stock-taking. 

— Deficiency is (xmsidcred normal 

and within limits. 

(/. C. W. A„ Intff) 


ANSWER : 

Material A : 

Shortage due to tfurft is written off to Costing Profit and Loss Account but in view ol 
the small amount involved in the case under consideration, this may as well be charged to overhcatlL 
50 units @ Re. 1 per unit amounting to Rs. 50 should be adjusted by the preparation 
an adiusimcDt voucher. The journal entry should be : 

Rs. 

Dr. Stores Adjustment Account 50 

Cr. Stores Control Account 
(Adjustment of shortage of gotids due to theft) 

The Stores Adjustment Account may be closed to the Costing Profit and Loss Account or 
the Overhead Control Account. 

The adjustment voucher is posted in the store, ledger in the issues column so that the 
book balance agrees with the physical balance. 

Material B : 

The errors of 100 units in receipt and 50 units in issue should be located and rectified. 
The receipt is corrected simply by recording it in the stores ledger. Tlic erroneous issue is adjusted 
by a minus entry made in the issue column. The journal entry will be as follows 

Rs. Rs. 

Dr. Stores Control Account 25 

Cr. Work-in-Progress Account 25 

If the error cannot be located, it is adjusted to overhead. 

Material C : 

No action is to be taken in the accounts except to correct the stock verification figures* 
Material D : 

The deficiency of 10 units should be adjusted by making an adjustment issue \t>ucher finr 
quantity* only. No journal entry is required. Only the unit price of the material is infiated to 
cover the deficiency. An alternative method may be to charge the cost to overhead. 


Rs. 

50 


Adviuitages of the Perpetoal Iny^ory System. The advantages of the 
perpetual inventory system are summarised below ; 

(a) Physical stocks can be counted and book balances adjusted whenever 
desired without waiting for the entire stock-taking to be done at the end of the 
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year. Under this system, therefore, closing the factory for the purpose of annual 
stock-taking may not be necessary. 

(b) Prompt availability of stock figures enables quick compilation of Profit 
and Loss Account for interim periods. 

(c) Discrepancies are easily located and thus, corrective action can be 
promptly taken to avoid their recurrence. Periodical checking of stores also 
fixes responsibilities and has a moral check on the stafT. This lessens the risk of 
loss, pilferage, etc. 

(d) Fixation of the various levels and check of actual balances in hand 
vk-ith those levels assist the storekeeper m maintaining stocks within limits and 
in initiating purchase requisitions for correct quantity at the proper time. 

(c) Correct stock figures are readily available for insurance purposes and 
for seeking loans agaiast stock from banks and other financing institutions. 

(f^ A systematic review of the perpetual inventory reveals the existence of 
surplus, dormant, obsolete, and slow-moving materials so that remedial mcasurcb 
may be taken on time. This has been discussed in the next scctioa 

The perpetual inventory system has some limitations as well. Unless the bin 
cards and the stwres k-dger are kept up-to-date, effective control cannot be exercised 
and the work of continuous stock-taking is hampered > The necessity for an 
•greement between the bin cards and stores ledger balances further aggravates 
Uie problem. 

identification and Prevention of Siow-and Non-moving or Obsolete Materials. 
Many business concerns carry large inventory that arc slow-moving or 
non-moving. .Slow-moving items are those whose rate of consumption or sale is 
low compared to their stocl.holding so that heavy stocks have to be maintained 
for a long time till the item is used up. Dormant stores constitute a type of slow- 
moving items the consumption or sale of which is iwcasioiu! ; there are long 
intervals between two consecutive issues. Non-moving items are those which 
have not been issued for a long period of time. When such items are found to be 
of no use to the business in any maruter wiiatsocver in the near future, these are 
termed obsolete stores. 

It will be apparent from the definitions of the various terms given in the 
preceding paragraph that no universally suitable norms can be fixed for these items. 
Each concern has, thcrcfoie, lo lay down specific guidelines in this regard such as 
what should be the optimum rate of issue below wluch an item should be considered 
to be slow-moving, vvhat should be the issue interval for an item to be called 
dormant or what length of time should claps • before an item is categorised as 
non-moving. For an item to be declared obsolete, two conditions should be laid 
down, viz, that the item would not have been consumed or sold, as the case may be, 
for a minimum specified period of time and that it would not be required by any 
department of the company in the near future. In certain cases, however, the 
first condition may not be satisfied and even current items may suddenly become 
obsolete. Since the disposal of obsolete items results mostly in loss, proper 
authorisation at the appropriate level should be obtained for classifying an item 
of material as obsolete. 
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A continuous review of the stores ledger folios will reveal the presence o: 
sloW'inoving and non-moving items of mateiials. These can also be identified a 
the time of stock taking, whether continuous or periodic. The rate of stoci 
turnover, i.e. the ratio of cost of materials used to average stock of materials is i 
good indicator of slow-and non-moving items. 

An efficient system of purchase and storage control should be able to obviate 
slow-and non-moving materials but in practice, this is hardly so. The reasons fot 
materials becoming slow-moving, non-moving or obsolete are 

(i) Failure of the purchase department. 

(ii) Ineffective documentation and no review of the stores ledger. 

(iii) Change in design and other technological changes in products and 
processes of manufacture, use of substitute materials etc. 

(iv) Failure to locate and report on slow-moving items and to recommend 
alternative use on time. Some of these items become obsolete later in 
course of time. 

Whenever excess inventory arises due to slow or non-movement or due to 
obsolescence, immediate action should be taken to reduce it through various 
means such as exploring probable alternative use, return to the supplier or disposal 
by sale. 

The ABC Method of Stores Control. Based on the concept of Se/ei /ii 
Inventory Management, the ABC method is an analytical method of control which 
aims at concentrating efforts in those sectors where attention is needed most. The 
method follows from the general principle of Pareto (Wilfredo Pareto, Italy, 1896) 
that “in any series of elements to be controlled, a selected small fr.iction in terms 
of numbers of elements would always accouiA for a large fiaction in terms of effect.” 
In large organisations, the materials may be classified info a number of categories 
according to their importance, namely their value and frequency of replenishment 
during a period. One category, which we may call the group ‘A’ items, may consist 
of only a small percentage of the total items handled but may have a combined 
value that constitutes a major or large portion of the total stock-hoiding of the 
business. The second category, consisting of group *B’ items may be relatively less 
important. In the third group, consisting of ‘C items, we may place the rest 
which is of least importance, i.e. this group may consist of a very large number of 
items, the value of which is not high. 

The classification of the items into the categories A, B and C is made on the 
basis of such factors as their value of consumption, investment value, i.c. the vilue 
of stock, or sales or profit potential— the last named factor being more rclevanjl in 
a trading concern. For example, high value items of goods or items that j^^ld 
high percentages of profit and thus have more earning power per rupee of 4ost 
may be group^ under the A category. Classification of the items under A| B 
and C categories may also be made according to shortage (or stock-out) colts, 
length of lead times, seasonal availability, licence laws etc., besides their values. * 
Since the classification of inventory into various categories depends upon a 
large number of factors such as the nature and varieties of the items, nature of the 
business and the products manufactured, specific requirements of the concern etc. 
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the ABC classification may be made in several ways. Under one such procedure, 
all the items of inventory are first, listed out and each item is valued. The value is 
obtained by multiplying the average estimated consumption of an item during a 
period by its unit cost. The items in the list are then rearranged in the descending 
order of their values irrespective of their quantities. Thus, 200 kgs. of an item 
valued at Rs. 20,000 will rank earlier to 20,000 kgs. of another item the value of 
which is Rs. 18,000. A running total of all the values is then taken. It will usually 
be found that a large percentage of the total value is covered by the first few items 
in the list. A decision is now taken as to the percentages of the total value (or the 
total number of items) which should be covered by the A and B categories. For 
example, the management may decide that 70% consumption value items, i.e. such 
of the items, starting in order from the first to the one which makes up 70% of 
the total consumption value, may be considered to be A items ; the next set of 
items whose aggregate value covers, say 20% of the total, as B items and the 
remaining (i.e. with 10% of the total value) as C items. 

An example of ABC analysis is given below ; 


Cla^s 

Number 

of 

iteim 

Percentage 
of the total 
number of 
iteiD<; 

Total annual 
usage 
value 

Rs. 

Percentage 
of the total 
value 

Average 
value per 
Item 

Rs. 

A 

300 

6 

5,60,000 

70 

1,866 

U 

1,500 

30 

1,60,000 

20 

107 

C 

3,200 

64 

80,000 

10 

25 


5,000 

100 

8,00,000 

100 



The above table may be depicted graphically as in Fig. 2.17. 

In the illustration, ‘A' items represent 70% of the total investment but as 
little as only 6% of the number of items. A closer watch is !:ept on these items and 
stricter control must obviously be applied on these items right from the intial 
stages of estimating requirements, fixing the minimum stocks, lead time, etc. 
The lead time and the production time may be minimised to avoid locking up of 
capita] and at the same time, higher protection, say up to 98 % may be given against 
the risk of stock-out. Thus, with the minimum of efibrt, control is exercised over 
items of comparatively high importance. 

Group 'B' ranks next in importance and not so strict control procedures 
need be followed in regard to the items in this g mp. Group *C’ items comprising 
64% in quantity but only 10% in value, need only a simple and inexpensive system 
of control in which some of the routine work may be relaxed. For example, only 
qifitntitative records (bin cards) may be maintained for a group of these iten^ 
and Issues may be priced at standards. In certain circumstances, if it is possible 
to exercise proper physical control over their usage, the normal accounting 
procedure may even be dspensed with. Orders for items in this group may be 
placed in larger numbers or in bulk, say, for six months’ or a year’s consumption, 
in order to economise tm ordering and h an d ling costs. 
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Iig2.l7 ABCAnjIjsw 

In the clas<:incation of the items, those that are ciitical in opciation should 
be bUitably taken care of For instance a small item of store whith accsrdinc: to 
the avove mentioned procedure of cla>silication on the bisis of c msiimption value 
falls m category C may be very important fiom the point of %icnv of production in 
as much as its non-availabilit> oi time may bring the prod iction to a halt On 
this consideration, the item should be pl.iccd in citegory \ despite its low value. 
For such critical items, therefore, the stock-out cost should be an addiliunal factor 
to be considered while classify mg them. 

Materials Issues for Stores L'tiliration) Control. The next phase in the 
procedure for control of stores is the control in issues. Matci lals when required 
for consumption arc issued to the dopaitments concerned as per authorised quantity 
and under proper authority. The issues ,irc priced and the values thereof charged 
to the costs of products. Any surplus or unwanted materials arc returned by the 
departments to the Store and arc properly accounted for. The control and 
accounting of issues may be termed Is ucs Control. 

While issuing materials from Store, the basic principles followed are : 

(0 Planning of material requirement : Standard or the allowable quantity 
should be fixed for each item of material required. The Bill of Materials (dismissed 
m the following section) provides an exact statement of the quantity of the various 
items of materials required against a production or job order. 

(ii) Requisitioning of materials : Materials aie to be requisitioned oa the 
authority of the bdl of materials. The stores department should not issue material 
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in excess of standard or specified or allowable quantity. Whenever under special 
circumstances any excess material is required, a supplementary bill of materials 
should be issued under the orders of the competent authority. In some concerns, 
excess materials are drawn on Excess Materials Requisitions that have the same 
ruling as the materials requisition (Fig. 2.19) but are usually made out on paper 
of a different colour. The use of excess materials requisitions facilitates 
calculation of material usage variance where standard costing system is adopted. 

(Hi) Issue of sundry materials : Sundry materials (also known as 
consumable stores or simply, stores) may be required in the various departments 
for purposes other than for direct production orders. For these also, periodical 
requirements may be pre-determmed or budgeted. Blanket or open orders may 
also be given by the responsible executives for the issue of material on ‘as required* 
basis. 

(iv) Internal audit of issues : The internal audit department (or the cost 
office functioning as such) should exercise concurrent checks over the drawal of 
materials. All excess issues detected in audit should be properly explained and 
accounted for. 

(v) Control of wastage : Wastage should be revieweeV in detail. In some 
processes, some wastage is inevitable but vigilance should be exercised while 

..tualiy using materials and also by timely reporting, to ensure that actual wastage 
soes not exceed the standard wastage fixed on the basis of technical data. 

Bill of Materials (or Specification of Materials). A Bill of Materials (Fig. 
J.18) is an itemised list of all materials required for a job, process, or service. It 
;ives the details of materials necessary and the quantity of each item. Substitute 
naterials that may be used when the original materials are not available, are also 
ndicated in the bill of materials. As soon as an order is received, the bill of 
naterials is prepared by the planning department with reference to the standardised 
pecificatioos. 


BILL OF MATERIALS 


No.: Production Orili .1 No ; 

Date of issue : 

Department authorised : 


* 



For dt* 

■'tmcnU'iI use 


Item 

No. 

Description 
of material 

Quantity 

Materials 

requisition 

No. 

Date 

Quantity 

demanded 

Remarks 


! 





1 


Fig. 2.18. Bill of Materials 
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The functions of a bill of materials are as follows • 

(i) It serves the purpose of an advance intimation to all concerned, of 
the orders to be executed. 

(ii) Purchase requisitions are issued on the basis of the bill of materials. 
This enables the purchase department to take action for purchase so 
that materials are kept ready at the time of manufacture. Sometimes 
suitable columns are provided in the bill of materials to record the 
purchase requisitions and the purchase orders placed. 

(iii) A bill of materials is an authority for the production departments to 
place materials requisitions and no frequent back reference to the 
original drawing etc. is necessary every time a requisition is made 
out. The store-keeper will issue mateiials only if authorised in the 
bill. In some cases, materials are issued on the basis of bill of materials 
itself and materials requisitions ate dispensed with. 

(iv) As an additional check, the accounts office may sometimes review 
the over-issue of materials, if any. Under-issues arc also examined 
and a consistent under-issue would indicate the necessity for revising 
the provision made in the bill of materials. The bill of materials also 
helps the cost department to readily calculate the material cost of ai 
job. 

Materials Reqaisition. As a fundamental rule, no material is issued froaK, 
the Store without a proper written authority. Requests for issue of materials 
should be made to the storekeeper in the prescribed form signed by the person 
demanding them. The document which authorises and records the issues of 
materials is known as Materials Requisition (also called Stores Requisition Note, 
Material Demand Note, or Material Authorisation). The contents of a materials 
requisition (Fig. 2.19) are : 

(i) Number and date of the requmtion : The materials requisitions are 
numbered in the serial order, centrally by the Stores Department. This provides 
a check to ensure that no requisition is left out in accounting. Besides the central 
number, the department placing the requisition may put its own serial number 
on it. 

(ii) Section demanding : This indicates the place where the material is 
to be delivered. 

(iii) Particulars and code for the materials : To avoid incorrect issues, 
full details regarding specifications, -tizc etc. should be entered. Codes are Qecessary 
for mechanised material accounting. 

(iv) Authority for requisition : TTiis also indicates the purpose of drawal. 
If the requisition is for direct materials, the production order number of the job 
number is entered. Requisitions for indirect materials should indicate the relevant 
Standing Order Numbers. 

(v) Quantity demanded : The quantity authorised (through bill of materials 
in the case of production orders) and the unit of measurement are entened in the 
requisition. 

(vi) Unit cost : The rate at which the issue is to be priced is obtained 
from the stores ledger. The rate is worked out under one of the methods of 
pricing issues described later in this chapter. 
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(vit) Total cost : This is obtained by multiplying the unit cost with the 
quantity issued on the requisition. 

(viii) Signature of the person placing the requisition : To avoid misuse 
and excess drawal of materials, materials requisitions are signed only by persons 
authorised to do so. As a measure of precaution, a list of the names of persons 
authorised to sign together with their specimen signatures is maintained in the 
storekeeper’s office. There may be another column provided in the requisition 
for the signature of the recipient. 

Normally, only a single item of material is requisitioned in one form. If more 
than one material is inserted in one requisition, there is likely to be delay in issuing, 
particularly if the various items demanded arc stocked in widely separated godowns. 
Besides, difficulty arises in posting in the bin cards and stores ledger and chances 
of errors in accounting arc enhanced. But as an exception to this principle, some 
concerns have a sy.stem of drawing several items of materials on one requisition. 
In standard or mass pioduction, for instance, all materials required for an order 
may be drawn on one requisition. The procedure in such cases is that instead of 
detailing all the materials on the requisition, only the production or process order 
number and the number of the bill of materials are quoted. The storekeeper 
maintains lists of materials authorised for the various standard orders and on 
eipt of a requisition, he issues the entire lot of materials. In order to reduce 
rical work, the details of all the materials required for an order may be printed 
on the requisition form so that when placing a requisition, the materials required 
may be simply ticked off by the indentor. Such a form is known as Pre-printed 
Requisition. 


MATERIALS REQUISITION 


Production Order No. : No. : 

Standing Order No : Date ■ 

Bill of Material No. : Department ; 


Particulars 

Code No. 
(Bincaid' 
Stores 
Ledger 
Folio No.) 

Quantity 

l^nit of 
Quantity 

Cost 

Rate 
per unit 

Amount 







Authorised 

by 

Issued 

by 

Received 

by 

Bin Card 
posted by 

Stores Ledger 
posted by 

Priced by 


Fig. 2.19. Materials Requisitk>n 
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Usually three copies of materials requisition are prepared : two copies arc 
sent to the stores department for facilitating issue of the material, and one copy 
is retained by the indenting section as office copy. After issuing the material, the 
storekeeper allots a serial number in both the copies and enters therein the bin 
card/ledgcr folio number. He retains one copy for reference and posting in the 
bin card, and passes on the othei copy to the cost office (stores control section) 
for pricing and store accounting. 

A requisition may be for direct material or for indirect material. In order to 
distinguish at sight, requisition forms may be printed on papers of two different 
colours. A third colour may be used for Excess Materials Requisitions for 
materials required in excess of normal quantity or materials not properly authorised. 
Materials return notes, for which the same procedure as described above is followed, 
may be printed in another colour. 

Copies of the materials requisition and return notes in possession of the cost 
office are priced by the stores ledger clerk in accordance with the pricing methoils 
in use. The quantity and value of each transaction are then posted on a day-to- 
day basis, in the appropriate columns of the stores ledger and the balances arc 
computed after each issue entry. 

The requisitions are posted in a Requisitions Journal or Materials Consum^ 
Summary. This is a memorandum book in columnar form to show the cost^ 
direct and indirect materials consumed against the various production orifl 
(including capital orders) or Standing Order Numbers. A form of such a jour^ 
is given in Fig. 2.20. Materials return notes may also be included in this journal. 

At the end of the month or the week, as necessary, the columns of the journal 
are totalled and a summary is made showing the cost of materials chargeable to 
the various accounts. This summary forms the basis for journal entries shown 
below ; 

Journal entries : 

For direct materials : Dr. Work-in-ProgrC'ss Account 

Cr. Stores Control Account 

For indirect materials ; Dr. Factory/Administration/SeIJing and 

Distribution Overhead Co.^lrol Account 
Cr. Stores Control Account 

When the number of stores classifications and pioduction orders are numerous, requisitions 
may be analysed first by Stores Control Account and then by Pioduction Orders and S O. Nos ; 
group totals may then be journalised. 

For indirect materials used for administration and selling and distribution 
divisions, the debits are made to the Administration Overhead Control Account 
and Selling and Distribution Overnead Control Account respectively. For 
materials returned to Store, the above entries are reversed. 

Sometimes under the circumstances stated below, the quantity reijuired 
cannot be definitely stated on the materials requisition since it is known only at a 
later stage : 

(i) Small quantities that cannot be correctly estimated and where the 
quantity required can be known only later when the manufacture has sufficiently 
progressed. 

(ii) Where the nature of the material is such that it can be issued in bulk 
only. For example, the whole length of a bar of metal is issued, out of whidi the 
production department cuts out the length required. 



Materials issue 



Debit Administration overhead : 

Debit Selling and distribution overhead 
Debit Capital Order . 

Credit Stores control account 
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(iii) For certain production orders, materials are issued in excess to cover 
wastage in production. Although the percentage of wastage is predetermined 
and issues made accordingly, the actual wastage may be more or less than the 
estimate. 

In the above>mentioncd cases, cither of the following procedures may be 
adopted : — 

(a) No quantity is initially entered in the materials requisition. The 
requisition is kept pending with the storekeeper and released later 
for accounting, only when the quantity consumed is known. 

(b) Material in excess of requirement is issued. After production is 
completed, the surplus material is returned to store on a materials 
return note. 

In certain industries, particularly process industiies. it is not possible to 
directly determine the quantity of materials actually issued. The following 
alternative methods are available in such aises . — 

1. By stock-taking : This is suitable where bulk materials are utilised for 
one purpose or in one process or department only. The quantity of each 
issue need not be measured but at frequent intervals, stock of the materi^ 
in hand is taken. The diirctcnce between the opening stock plus ufl 
receipts, on the one hand, and the closing stock on the other, detcrmiH 
the quantity issued. A shortcoming of this method is that excess issun[ 
if any, is revealed too late for remedial action. 

2. By estimating : The quantity consumed for each pi eduction order or 
process is technically estimated. When seveial pioduction orders or 
processes are involved, the ccftisumption for each is determined by 
means of a formula or by suitable proratin'", c g. ratio of quantity of the 
raw material to physical volume of production, ratio of raw mateiial 
used to direct labour hours or direct machine hours of production, ratio 
of material cost to direct labour cost etc., calculated from past historical 
records. The quantity of assessed consumption is taken as the quantity 
issued. The method is, at best, a rough one and it conceals losses in 
handling, pilferage, etc. binal stock-taking may reveal heavy 
discrepancies between the book balances and the physical stock that 
need to be adjusted prorata on estimated quantity. 

Materials Return Note. Situati'ms arise when materials have to be returned 
from production departments to the Store. The following types of return rtay be 
necessary : — 

(i) Materials issued in bulk in excess of requirement. 

(ii) Scrap, waste and materials arising out of defective and spoiled Work. 

(iii) Excess materials on account of reduction of a production order. 

(iv) Surpluses on account of excess provision in the bill of materials. 

The return is made on a form, known as Materials Return Note, which 
records the return of unused materials. The form of the return note (See Fig. 2.21) 
is similar to that of a materials requisition but the two forms may be priitted on 
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papers of different colours. The value of a return note is taken as a minus figure 
for accounting purposes. 


Production order No. : 
Standing order No. 


MATERIALS RETURN NOTE 

No. : 

Date : 



Department returning : 



1 

1 


Cost 


1 

1 

Unit 




Code 1 Quantity 

of 

Rate 


Particulars 

Ni). 

quantity 

per 

Amount 


! 


unit 




1 

Authorised 

1 

Received 

Bin caid 

Stores ledger 


by 

by i 

posted by 

posted by 

Priced by 


Fig. 2 21 Materials Return Note 

A separate set of materials return notes may be used for returning scrap and 
defective material. These are termed Scrap Return Notes which except for the 
name, are the same as materials return notes. 


Pricing of Material Issues. While valuation of receipts of materials does 
not present any particular difficulty as this relevant information is readily available, 
the position is not as simple in valuing issues. When issues are made out of various 
lots purchased at varying prices, the problem arises as to which of the receipt prices 
should be adopted for valuing the materials requisitions. The various methods 
used for the purpose are discussed below : 

(i) Specific Price Method (fdiiitifiabie Cost Method): When stores are 
purchased specifically for utilization against a particular job or production order 
or service order, e.g. major repairs or capital works or where issues can be identified 
with specific receipt consignments, the materials requisitions may be priced at the 
actual purchase price. This method can also be adopted if purchase prices are 
fairly stable, as for example, in the case of items covered by price control orders. 
Obviously, the method has only a limited application. 

(ii) First-in First-out (FIFO) Method. The principle is that issues are 
priced in the order of the purchase lots. The price of the earliest consignment is 
taken first and when that consignment is exhausted, the price of the next 
consignment is adopted, and so on. 

It is to be noted that physical issues of stores need not be in the above order 
as generally it is neither p ossible nor necessary to do so and this arrangement is 
only for the purpose of accounting. As materials purchased at earlier rates are 
diarged off first, the value of the closing stock conforms, more or less, to the 
current market price. The chief merit of the system is that it is simple to open^. 
It is also useful where transactions are not too many and prices of the materials are 
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fairly steady. The method is particularly suitable for bulky materials with hi^ 
unit prices. 


Let us assume that the transactions during a month were as follows : — 



On Order 

Receipt 

Issue 

Balance 


Qty. Rate 

Units 

Rate 

units 

units 


(Rs) 


(Rs) 



Date 






1st 


400 

2‘5 


400 

6th 




200 

200 

8th 


500 

2-8 


700 

12th 




300 

400 

15th 


300 

2*4 


700 

18th 

500 2-6 





28th 




500 

200 


(The above data will be taken to illustrate the other methods of pricing also, discussed 
in the subsequent paragraphs.) 

Under the FIFO method, the issues will be priced as under : 

6th 200 at R.S. 2-5 

12th 200 at Rs. 2-5 

too at R$.2-8 

loo 

28th ‘OOO at Rs. 2-8 

100 at Rs. 2-4 

loo 

The objections against this method are summarised below : 

(a) The calculations become complicated and cumbersome if consignments 
are received very frequently at varying prices. 

(b) For pricing one requisition, more than one price has often to be adopted. 

(c) Cost may be distorted if the price^ of dilfercnt lots of materials are used 
for pricing issues to different batches of production. 

(d) In a fluctuating market, the effect of current market prices is not revealed 
in the costs of issues. 

An example illustrating this method is given below ; 


EXAMPLE 2.9, 


The fcrflowing is an extract of the record of receipt and is.suc of Sulphur in a 
factory during a month. 


Feb. 

1 

Opening balance 

500 tonnes @ R,s. 200/- 

9* 

3 

Issue 

70 

ft 


tf 

4 

se 

100 

»v 


S9 

8 

s» 

80 

ts 


»9 

13 

Received 

200 

fs 

@ Rs. 190/- 

9» 

14 

Returned from department 

15 

S» 

te 

16 

Issue 

180 

S* 


t* 

20 

Received 

240 

If 

@R.s. 190/- 


24 

Issue 

300 

ts 

ft 

25 

Received 

320 

If 

@ Rs. 190/- 

9» 

26 

Issue 

115 

yy 

»e 

27 

Returned from department 

35 

fS 


eg 

28 

Received 

100 

f» 

@Rs. 190/- 


Issues are to be priced on the principle of ‘First-in First*oot’, 
found a shortage of 10 tonnes on the 22ad, and left a note accordingly, 
ledger card for the material showing the above transactions. 


The Stock verifier his 
Draw upa priced store 
(f, C. W. A., bm) 
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: The deficiency of 10 tonnes found on stock verification has been written off as stores issue at the earliest available rate. 
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(iii) Last'in First-out (LIFO) Method : In this method, pricing of issues is 
made in the reverse order of purchase, i.e. by adopting the price of the latest 
available consignment. As the method applies the current cost of replacing the 
material to the cost of units except when the purchases were made long ago, it is 
also sometimes known as the Replacement Cost Method. 

This is a comparatively recent method, best workable with the Base Stock 
method, described later. Assuming the same figures that were taken for the purpose 
of illustrating the FIFO method, the issues will be valued as shown below : 


6th 

200 

at 

Rs. 2-5 

12th 

300 

at 

Rs. 2-8 

28th 

300 

at 

Rs. 2 4 


200 

at 

Rs. 2-8 


500 




The merits of this system are as follows : — 

(a) Like the fifo system, this is simple to operate and is quite useful when 
transactions are not too many and the prices are fairly steady or an 
rising. This is also particularly suitable for bulky materials with higl 
unit prices. 

(b) Reasonably correct effect of current market prices is reflected in tl^ 
cost of sales provided the stores are recently purchased, in a fluctuating 
market, quotation of prices for the company’s products is more saf 
than in the other methods. 

The objections against this method are summarised as follows 

(a) As in the fik> system, calculations become complicated an< 
cumbersome when rates of receipts are highly fluctuating. 

(b) Sometimes more than one price has to be adopted for pricing a sing! 
requisition. 

(c) As in the case of hfo method, costs of different batches of productioi 
are distorted. 

(d) During falling markets, issues are priced at lower rates and materials ii 
stock purchased at higher rates should require adjustment to a lowe. 
value, on the principles of valuation of stock at the ‘lower of the cost 
and market price’. 

(e) The contention that the cPect of the current market price is shown in 
the cost of sales may not be always correct, c.g. when there is a Change 
in the market price after last purchase or if the previous issue transactions 
have already consumed the latest receipts. 

(f) Being dependent on the latest receipt rates, the work (rf pricing issues 
may be held up if the receipt rate is not easily available. This difikulty 
may, however, be obviated by pricing the receipt and issue transactions 
provisionally and adjusting subsequently when the actual price is known. 

(iv) Average Price Method : The pricing of issues under the three methods 
discussed above are on the basis of actual or exact cost. The averatre nrice methnd 
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differs from these methods in that it adopts as its basis, average cost instead of 
exact cost. This method is suited for items of small values and also when the 
transactions are numerous and there is a heavy fluctuation in the purchase price. 
Under this method, sharp price fluctuations are smoothened and movement of 
the issue price, whether upward or downward, is gradual. 

The following methods of averaging issue price are in use 

(a) Simple average method 

(b) Periodic simple average method 

(c) Moving simple average method 

(d) Weighted average method 

(e) Periodic weighted average method 

(f) Moving weighted average method 

(a) Simple Average Method : The prices of the receipt lots are averaged 
regardless of the quantity in each. This average price is adopted for pricing issues 
till another consignment is received when again, a fresh averge price is calculated. 
Thus, a new average rate is worked out after every receipt. The rate is also revised 
when an earlier consignment the price of which was taken into consideration for 
arriving at the u\ .'rage rate is exhausted. The following, example will illustrate 
this. Taking the figures assumed earlier, the issues under this method will be : 


6th 

200 

at 

Rs. 2 5 

12th 

300 

at 

R. WR' 2-5 (Rs. 2-8' 




V 2 

28th 

500 

at 

R, /RS.2 8.RS.2 4' 




(U may he noted (hat the opening balance on the 28th, i.c. bcft>rc the issue of SOO units 
does not contain any ciuantily priced at Ks. 2-5). 

The method is suitable where materials are received in uniform lot quantities. 
If the quantity in each consignment varies widely, the average price will lead to 
erroneous costs. For example, if a consignment of 5,000 kgs. of a material is 
purchased at Re. 1 per kg. and the next consignment of only 10 kgs. at Rs. 5 per 
kg., the average rate of Rs. (1 4 5)/2--Rs. 3 per kg. will not be realistic. 

(b) Periodic Simple Average : The method is similar to the one described 
above except that the average rate is calculated periodically, say every month, 
instead of after every receipt transaction. The average of the unit prices of all 
the consigtunents received during a month is adopted as the rate for pricing issues 
• during the subsequent month, as shown below ; 

Rs.2-5-1 ("s.2-8 i Rs.2'5 „ 

Periodic simple average rate ^ — Rs. 2-6 

This method suffers from the following disadvantages : — 

(i) Pricing of issues at the last month's rate ignores possible heavy 
fluctuation of the price of a material during the current month. 

(ii) Like the simple average method, this is also not an exact cost method. 
Valuation of stock may become erroneous and sometimes fictitious 
balances of material values such as quantity without value or minus 
value, or value without quantity may be shown. 
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(lu) Heavy clerical work may be mvoivcd at the end of the accounting 
penod because issue rates for all the items have to be worked out at a 
time. 

(c) Moving Average Method : In this method, the periodic simple average 
prices are further averaged. The total of the periodic average prices of several 
specified periods is divided by the number of periods taken The periods selected 
include the period in which the matciial to be priced is issued. The method is 
illustrated below with the help of two examples : one example relates to a case 
where purchase prices aie rising, and the other to a case where the prices are falling 
The period adopted for averaging is six months (It may be noted that the 
illustration is equally valid iii the case of moving weighted average prices ) 


Month 


A. Rising prices 

B Foiling prices 



Periodic 

Moving 

Periodic 

Moving 



average 

avtragt 

average 

average 



price 

price 

price 

price 



Rs 

Rs 

Rs 

Rs 

January 


2 ts 


2 45 


February 


2 62 


2 40 


March 

c 

2 80 


2 38 


April 


2 82 


2 35 


May 


2 8^ 


2 30 


June 


290 

2 74 

2 28 

2 36 

July 


2 92 

2 82 

2 25 

2 33 

August 


2 95 

2 87 

2 20 

2 29 

September 


3 00 

2 91 

2 10 

2 25 

October 


3 05 

2 95 

200 

2 19 


It will be seen from the foregoing table that when prices arc rising, the issue 
price worked out is lower than the periodic average prices for the period concerned 
The position is reversed when prices are falling This results in a material loss or 
profit and like the other two simple average methods, the closing stock is either 
under-valued or over-valued 

Simple average systems are useful when prices are fairly stable or where the 
consignments are received m standard sired lots having the quantity 
in each. 

(d) Weighted Average Method * In this method, the quantity of each lot 
of receipts is also taken into account for calculating the unit price of issue The 
aggregate of the products of the quantity and price of each lot divided by the 
total quantity of all the lots determines the unit price This is worked out after 
every receipt. Assuming the same data as used for illustrating the previoua 
methods, the weighted average rate will be calculated as follows ' - 


6th 

200 

at 

Rs 2 5 


12th 

300 

at 

Rs 2 71 1 

/200>'2 5{-500/2 8\ 
^ 200+500 ) 

28th 

500 

at 

Rs. 2 58 1 

f400 x 2-7I k300x2 4\ 
1 400+100 } 


The major disadvantage of this method is that a considerable amount of 
derical work is involved for frequent calculafons of the rates When, however, 



MATERIALS ISSUE PRIQNG 


77 


the price and quantity of the various receipt consignments arc liable to vary widely, 
the weighted average method is very useful. 

(e) Periodic Weighted Average Method : As in the preceding method, 
the issue rate is worked out by taking the quantity and the price of each lot of 
receipt but instead of computing the rate after each receipt transaction, this is 
done only periodically, usually at intervals of one month. The rate worked out in 
this manner is applicable for issues made in the subsequent month or in the same 
month, as illustrated below : 


Periodic weighted avciugc rate 


Rs. l.OOO+Rs. 1,400 1 R^. 720 
400 1 500 4 300 


-Rs. 2-6 


The method has the following particular advantages : — 

(i) As with the periodic simple average method, clerical costs arc reduced. 

(ii) The method is useful in process costing. The interval at which rates 
arc revised should coincide with the process accounting period. 

(iii) The issue rate is not aifected by short-term fluctuations in price. 

The shortcomings of the method are as follows : — 

As in the cas" of the periodic simple average system, 

(i) heavy clerical wttrk at the end of the accounting period is involved, 
and 

(ii) violent fluctuations of purchase prices are ignored till the end of the 
period. 

l-ikc all other average methods, this method gives rise to accounting losses 
and profits leading to erroneous valuation of closing stock, and there may be 
residual plus or minus value balances when the closing balance of quantity is nil. 

(f) Moving Weighted A\erage Method : This method is similar to the 
moving average method. The issue rate is calculated by dividing the sum of the 
periodic weighted average prices for a number of periods by the total number of 
such periods. 

(v) Standard Prii e Method : In this method, the price of issues is predetermined 
for a stated period taking into account all the factors affecting price such as 
anticipated market ticnds, transportation chaigcs. and normal quantity of purchase. 
Standiard prices arc determined for each material and materials requisitions arc 
priced at standards irrespective of the actual purchase price. Any difference 
between the standard and actual prices of purchase results in material price variance. 
Fixation of price standards is one of the requisite steps to be taken where standard 
costing system is introduced. Even where standards have not been fixed or cannot 
be fixed, it may be possible to adopt estimated prices to serve as standards on a 
short'term basis. Where, for instance, prices of materials fluctuate heavily, it is 
not practicable to fix standard prices on a long-term basis. In such cases, standards 
are computed for short periods only and modified frequently, as necessary. 

The method has all the advantages attributable to the standard cost system 
(discussed in a later chapter). Special mention might be made here of two main 
advantages, viz. simplification in accounting resulting in reduction of derical 
expenses, and the case with which the efficiency pr otherwise of the purchase 
organisation can be determined. 
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(vi) Base Stock Method : This is not an independent method of pricing 
issues. The method is based on the principle that only a portion of the stores 
moves and a core is always maintained in stock. This core or base stock represents 
the minimum balance of the material and is computed on an estimated basis for 
each item. The base stock is valued usually at the lowest purchase price and the 
moving portion of the store over and above the base stock is priced under any of 
the methods described above. 


(vii) Highest-in First-out (HIFO) Method : This method assumes that the 
closing stock should always remain at the minimum value and so the issues should 
always be made at the highest value of the receipts. The method is not popular 
but is mainly used in case of monopoly produas or ‘cost plus contracts’. It 
always undervalues the stock w hich is tantamount to creating a secret reserve. 
The issues (assuming the previous data) under this method will be : 


6th 

200 

at 

Rs. 2-5 

12th 

300 

at 

Rs. 2*8 

28th 

200 

at 

Rs. 2*8 


100 

at 

Rs. 2*5 

200 

at 

Rs. 2*4 

500 


(viii) Market Price Method : Under this method, the market price is 
adopted as the basis for pricing the issues. The term market price is liable to 
various interpretations. It may mean the last purchase price, expected market 
price if purchased now, purchase ,or quotation price on the date of issucT net 
realisable value, or the replacement price of purchase at a later date. 

The market price method is useful for pricing of issues of obsolete stores 
and items that have been lying in stock for long periods in which case the net 
realisable price should be adopted as the issue price. Another important feature 
of the method is that if issues are priced at current market rates, price reduction, 
if any, on account of advance purchases in bulk is not reflected in the cost 
of sales. 

The market price method is not considered to be accurate and although the 
latest material prices are included in costs, elements of estimate and uncertainly 
are introduced. It also involves extra clerical labour for maintaining elaborate 
records of the latest prices of a large number of items. With a little more effort, 
the concern may as well switch over to the standard cost method. 

(ix) Next-in First-out (NIFO) Method : Under this method, the issue 
is taken as the price of the next consigmnent of materials that is still to arrive ttod 
is yet to be brought on charge. The purpose is to adopt a rate of issue as near.as 
possible to the current market rate. In this respect, it is similar to the market 
price method discussed in the earlier paragraph but is more simple to operate since 
the price of the next consignment due is readily available in the purchase order. 
Problem, however, would arise if the price committed in the purdtase order is 
dianged at the time of actual payment after the receipt of the consignment due to 
any escalation clause or otherwise. 
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Assoming the earlier data, pricing under this method will be : 


6th 

200 

at 

Rs. 2-8 

12th 

300 

at 

Rs. 2*4 

28th 

500 

at 

Rs. 2*6 


The method is not in much use as it is complicated and suffers from the 
same disadvantages as the mfo, fifo and hifo methods, viz. that the costs of different 
batches of production arc not comparable. 

(x) Inflated (or Reduced) Price Method : Issues are sometimes made at 
inflated or reduced prices to cover loss or gain in the quantity of material. This 
has been discussed in the seaion dealing with the accounting of surpluses and 
deficiencies found on stock taking. In fact, this is not a distinct method of pricing 
issues but a procedure for accounting adjustment. 

Summary of Pricing Methods. The various methods described may be 
classified and tabulated as follows : — 


Valuation of material issues 

ai 


I' 


Cost price 

__.L 


Notional price 

i 

Standard 


I 

y 

Market price 


r :i 


Specific price Climnological Average 
order price 

1 [ 

FIFO liiro UFO NIKO Simple 


y 

7/eic]htod 


I ^ 1 I- -i ■ j 

After Periodic Moving After Periodic Moving 
Evety Receipt Every Receipt 


The particular method of pricing stores issues adopted in a business will 
diqiend on the following factors : — 

(i) Type of costing system, i.c. job or process cost, in use. 

(ii) Degree of accuracy required. 

(iii) Frequency of receipt and issue tran> ictions. 

(iv) Fluctuation in purchase price. 

(v) Whether issues can be identified with purcha.se lots. 

(vi) Ease with which the method selected can be operated : the clerical 
expenses involved. 

(vii) Policies regarding valuation of closing stock. (Each method causes a 
different value for the stock.) 

(viii) Whether standard costing system is in vogue. 

(ix) Whether the concern participates in a scheme of uniform costing. 

A practical illustration showing the different results obtained from the 
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various methods of pricing may be seen in Fig. 2.22. Another example is given 
below : 

EXAMPLE 2.10. 

Six units of an item of stores were purchased in the following order 
Lot 1 (3 units) Ai, A|» and Aj. at a price of Rs a each 
Lot 2 (2 units) Bi, and Bg, at a price of Rs. b each 
Lot 3 (I unit) C at a price of Rs c each 
Three issues of two units each are made 

Show formulae for four different methods based on actual prices for pricing the issues 

when, 

(a) all issues are made after the receipt of the third lot, and 

(b) an issue is made after the receipt of each lot. (/. C. Af. ^4., Part U^Adaptedi 

ANSWER : 

RECEIPT 



Rs. 

Rs. 

1st lot (A^, Ag, Ag) 

3xa- 3 


2nd lot (Bi, Bg) 

2xb-2b 


3rd lot (C) 

1 xc=c 


ISSUES 

1. FIFO Method 

After third lot 

After each lot 

1st issue 

2xa=2a 

2xa=2a 

2nd Issue 

Ixa 

Ixa 


lxb«a+b 

1 X b=»a-f b 

3rd issue 

ixb 

Ixb 


lxc=*b+c 

1 xc=«b4*c 

II. UFO Method 

1st issue 

1 xc 



lxb=c+b , 

2xa 2a 

2nd issue 

Ixb 



Ixa—b-f a 

2xb 2b 

3rd issue 

2xa-=2a 

Ixc 

ni Simple A verai^e Method 

Ist issue 

a+b+c 

1 xa-c f-a 

dx2 

2nd issue 

-do-* 

a+b 

—^2 

3rd issue 

-do-* 

1 o 

X 

IV. Weighted Average method 


ist issue 

3a+2b+c - , 

3a . 



2nd issue 

-do-* 

3 

3rd issue 

—do- f 

2 


(Mn effect, this is the result obtained under the periodic simple average method also if it is 
assumed that only these three lots were received during the period.) 

(f If we assume that only three lots were received during a period^ the prices obtained will 
be the same in the periodic wei^ted average method ) 




■■sm 

Standard Price Method 

i 

jHUSogill 

Ittuei 


n 

po 

ri 

1 bluet 

1 Balanoe 

Liate 

Quio* 

tUy 

Rate 

Ri. 

Value 

R$. 

Qty. 

Rate 

R$. 

Value 

R$. 

Qty. 

iValue 

1 Rs. 

-i— 

Qty. 

Rate 

Re. 

1 Value 
Rs. 

Qty. 

Rate 

Rs. 

1 Vail 

Rs 

lu.3 

200 

2.00 

400.00 


1 

1 j 




II 



200 


m 

« 5 

250 

2.20 

S50.00 


1 

1 



II 



450 


950. 



1 



1 

1 

450 1 

1 

1 

1 








1 

1 

1 1 
1 




1 

[ 







, s 

1 

1 i 


100 



1 










i 


"300 

1 

1 

620.00 

150 

2317.00 



660.00 

150 



..10 

100 

2.30 

23aoo 

1 

1 

1 ' 
1 1 

1 

150 1 

2547.00 

1 



250 


S20.( 






1 

1 

1 

1 

too , 

2. 


1 











1 

250 1 

1 

■1 







.20 

400 

2.00 

800.00 

1 

1 




1 



650 


1320.( 





1 

! 

1 j 

1 1 



m 

1 











1 

1 

1 


■ 







1 




150, 

! 

,2.20 1 

330.00 

650 


1 

1 






..25 

1 

1 


100 

2.30 

230.00 



I 







1 

I 

1 

1 

1 

1 

1 


250 


560.00 

400 i2 '29.50 

250 < 

1 

1 

1 

2.20 

550.00 

400 


770.1 

.31 

1 

ipo 

1 

1 

1 

2.50 

250.00 


1 

1 

1 


8 1 

2J 

• 

2*VP.50 

1 

1 

1 

1 



SOO 


•* 

1020. 



L 


1 

1 

1 

1 




1 

1 

1 






PeM 


j 


1 

1 

1 

1 

1 

1 1 

1 

1 

1 

_i 


1 


1 

_J 


1 ^^ 


i 

L 


^ The entire balance has been shown to be issued 

• The weighted average issue rate on the ^Isi after k adoption ol rate correct up to two deem 
places only This dilfcrencc is charged to ovcihcacf 

** The Value of the balance SOO units at the standaidj 


irvalucd 






















MATERIALS ISSUE 


81 


Pricii^ of Returns. Materials returned to Stores from production departments 
on materials return notes arc entered in the respective bin cards and in the 
stores ledger, either as receipts or as 'minus issues’. The returns may consist of 
materials in the same condition in which they were originally issued or of scrap, 
waste, defective, and spoiled materials arising in course of production. Materials 
returned in the original condition may be valued under one of the following 
methods 

(i) At the same price at which issued : The price is obtained from the 
original materials requisition. As the values of the credit and the 
original debit to the production order concerned are identical, no 
further adjustments are required. The returned materials are set 
apart and at the time of next issue they arc priced at the original 
price. A variant of this method is to treat the return as a new 
purchase (but priced at the original price) and to post the transaction 
in the bin card and stores ledger after the last purchase entry. If the 
average method of pricing issues is in use, the average rate is calculated 
after each return. 

(li) At the current pruc of hiue : The same method which is used for 
pricing the issue is adopted for pricing the retugp, i.e. the return is 
priced at the rate at which any materials requisition placed on that 
date would have ()ecn priced. Althougli this method avoids keeping 
track of the original requisitions and simplifies clerical work, difficulty 
is experiena^d if many transactions take place during the period 
intervening the original issue and the return. If in the meantime the 
pricing rate has changed, excess or less credit would be given to the 
production order against which the material was originally drawn. 
This method is not, therefore, popular. 

Scrap, waste, etc. do nut possess the same value as the origin.il material and 
on return from the production department, these are taken on charge on separate 
bin cards, a bin being set apart for each category of .scrap. A price is fixed for 
each category and the returns are priced accordingly. The method of pricing of 
scrap etc. is dealt with m Chapter 8. 

Transfer of Materials. Materials issued for one production order or for 
one shop or department arc often utilised for another. This happens when 
materials arc Issued in bulk against one particular job though fhev may be required 
for several jobs. In some cases, materials issued may have to be diverted for other 
jobs, if the needs of the latter arc more urgent. 'i a normal proccduic, transfer 
of materials from one job to another should be avoided, as far as practicable. 
This is to obviate unauthorised transfers, manipulations and malpractices in 
materia] consumption, and errors in material accounting due to incorrect transfers 
or omissions of transfers. Any material not required for a job should be retu^ 
to the store on materials return notes and then re-issued to the next job. This is, 
however, not always possible and the procedure, if rigidly followed, involves delay 
and unnecessary expenditure on the rao\ement of the material to and from the 
store. In such cases, transfers are made on a document known as Materuds 
TYansfer Np^t R form of which can be seen in Fig. 2.23. The materials transfer 
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note records the transfer of material from one store, cost centre, or cost unit to 
another. Valuation of materials transfer note is done at the original price of issue 
but if this is not practicable, the current stores ledger rate is adopted for valuation 
as in the case of materials return notes. No entries in financial or cost ledgers are 
necessary unless the transfer is made between a direct order, a capital order and 
an overhead order, in which case the total amount for the month or week is debited 
or credited to the Work-in-Progress or Capital Order or Overhead Control Account 
with a contra entry in any of the.se accounts concerned. 

Materials Issue Analysis. At the end of the month (or week, if weekly 
accounts are prepared), all the materials requi.sitions, return notes, and transfer 
notes pertaining to the month are collected and sorted according to departments 
or cost centres, and production orders or Standing Order Numbers on a document 
known as Materials Issue Anal) sis Sheet (Fig. 2.24) which, for cost accounting 
purposes, is a classified record of materials issues, returns, and transfers. The 
materials issue analysis provides totals for posting to the Stores Control Account. 
The sub-totals against direct orders, indirect orders, and cost centres are posted 
to the various control accounts. It will thus be seen that materials issue analysis 
also serves the purpose of the requisitions journal (seg Fig. 2.20). Being a 
duplication of work, the journal may as well be dispensed with. 

It is necessary to prove the entries in the stores ledger with the totals posted 
in the Stores Control Account. The receipt and issue entries made on a day-to-day 
basis in the various stores ledger folios arc listed on a sheet and the total for 
the month or the week is arrived at. These totals arc then agreed with the totals 
in the materials issues analysis and with the total amounts debited or credited to 
the Stores Control Account. The opening and the closing balances in each 
ledger sheet are extracted, totalled, and reconciled with the opening and closing 
balances in the Stores Control Account. 

The next step in the accounting of issues of materials is to compile the direct 
and indirect material costs against each Production Order or Standing Order 
Number, as the case may be. In the process cost system, a department is usually 
synonymous with a process and the distinction between direct and indirect materials 
also sometimes vanishes. The amount appearing against a process order or a 
department in the materials issues analysis is posted to the cost sheet as the direct 
material cost. In the case of job costing, the amount is posted to the job cost 
sheet as direct material cost of the job. The accounting of the indirect material 
cost is dealt with in Chapter 4. 

Adjnstmait of Unosoal Balances in the Ledger. Unusual balances of the 
nature mentioned below often appear in the stores ledger. These arc caused by 
incorrect posting or non-posting of documents and also because of the pricing of 
issues at average rates. After tracing the cause, the error is corrected and all 
transactions subsequent to the entry that gave rise to the unusual balance are 
adjusted. Minor differences may be adjusted to overhead throu^ Stores 
Adjustment Account, as shown below : 

(i) Phts quantity, nil pr minus vplve ; The quantity in hand should 



MATERIALS ISSUE ANALYSIS SHEET 


84 


MATERIAL COSTS 


have the correct value at the latest rate and, therefore, the difference 
is cleared through Stores Adjustment Account. 

(ii) Nil quantity, plus or minus value : When there is no balance quantity 
in stock, the value is wiped out by debit or credit to the Stores Adjust- 
ment Account. 

(in) Minus quantity : This is obviously an error due to a receipt not 
having been posted or posted incorrectly, or due to a double or 
incorrect posting of an issue transaction. The errors should be 
located and set right. 
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The Journal entries for adjustment against (i) and (ii) will be : 

Dr. Stores Control Account 
Cr. Stores Adjustment Account 

(To adjust plus quantity and nil or minus value, and nil quantity and minus value) 

Dr. Stores Adijustment Account 
Cr. Stores Control Account 

(To adjust nil quantity and plus value) 

Summary of Accounting Procedure. The flow chart given in Fig. 2.25 
summarises the accounting procedure used for materials. 

Inventory Control. As sta ted earlier, inventory is comprised of stocks of 
mate ruJs, comp OTcgts^ 1 nvffl toTy is 

bulTt u p by spending money> first QnJJieLprocurimiCDt ofiaw J^ components 
and parts and then on labo ur a nd pyerJifiada.ta-ptQcessthese^ma^ into finis hed 
goods. On t he oth er han4 ^ sale , Qf.gojQd&. ami di^p rxml of scrapped matecial-xesult 
in reduction o f iti.c ntory. The main objective of inventory control is to achieve 
maxmum ^ production andT sales with the" rilmhium’ Thv^fi^^ in 

invcntO£y. 

For an cfTcctivc inventory control system, the following principles arc kept 
in view : — 

'"f. Sales are to be correctly forcast. 

\Jt' Production schedule should be properly forecast and laid out. 

Forecast of sales and production would assist in efficient purchasing and 
investment in materials and for controlling production inventory. 

Suitable procedures should be laid down to guide managers in 
performance evaluation and decision making. 

The techniques commonly applied for inventory control arc : 

(i) ABC analysis 

(ii) Setting of various stock levels 

(iii) Establishment of system of budgets 

(iv) Use of perpetual inventory records and continuous stock verification 

(v) Economic order quantity 

(vi) Provisioning and purchase procedure 

(vii) Review of slow and non-moving items 

(viii) Use of control ratios, e.g. Materials consumed/Average inventory 
(Inventory Turnover), Slow moving stores/Total inventory. Total 
invent(xy/Cost of production, Cost of sales/Average finish^ goods 
inventory, etc. 

The levels of stock to be maintained for work-in-progress and finished 
goods depend mainly upon the demand for the products and the capacity Of the 
plant Shortage of finished goods may be caused by (i) deliberate stoppage or 
slowing down of production due to lack of market for the product 
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Fig. 2.25. Material! Accounting Procedure 
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(ii) nonavailability of enough production capacity. While the former situation may 
result in idle labour, machines, and other resources, the latter situation involves 
loss of sales and the corresponding prohts, loss of business goodwill, and sometimes 
extra expenditure in the shape of overtime work and extra-shift work if quick and 
sudden attempts are made to improve the stock position. On the other hand, 
overstocking would, besides locking up of capital, result in losses due to 
deterioration and obsolescence of products and likely fall in their future prices. 

Work-in-progress is slightly difficult to control. The stock of work-in-progress 
depends upon the number and sequence of the processes and subassemblies 
and the length of the production cycle. A system of efficient budgeting 
and proper production planning would assist in maintaining an uninterrupted 
flow of work, in reducing the length of the production cycle and ultimately, in 
optimising the work-in-progress inventory. 

Accumulation of stock over time is another area that needs the attention of 
the management and reduction of surplus stock is one of the essential requirements 
of eflective inventory control. The factors that tend to increase inventory are 
numerous. Some of these are : 

(i) Product diversification. 

(ii) Inefficient purchase organisation. Rush purchases may be made with 
the result that the materials on regular demand become surplus when 
received. 

(lii) Strict production schedule or non-effective planning so that actual 
production always trails behind the target, resulting in excessive 
stocking of raw materials, components, and work-in-progress. 

(iv) Economic batch quantity having not been established. 

(v) Long production cycle. 

(vi) Ineffective control on issues and consumption. Excessive wastage and 
spoilage require more stock. 

(vii) Absence of a suitable systm of classification and codification. 

(viii) Increase in the market price. 

(ix) Reduced or slow sales. 

(x) Non-existence of research for simplification and standardisation of 
products. 

(xi) In assembly type of industries, the manufketure or purchase of 
components is not sometimes properly linked with the requirements of 
sub-assembly and final assembly with the result that stock of surplus 
components continue to grow. 

(xii) Management policy. 

The specific fhetors leading to excessive stocking in a concern should be 
critically examined and suitable measures taken in a manner as demanded by the 
particular situation. 



MAT£RtAL CX>STS 


{Id 


examination questions 

1. Describe briefly the functions of the fdlowing departments with regard to stores 
control, (a) Stores Purchase (b) Stores and (c) Production. 

(/. C. fV. A.. Inter) 

2. As Financial Controller to a large manufacturing organisation, suggest a satisfactory 

plan for measuring the cfiicieiicy of the Purchase Department. Discuss the factors to 
be taken into consideration in determining the purchase eflkiency and suggest a form 
of eflkiency recoid summarising the Purchase Department's cost to the company and 
the job it has done. (/. C. IV, A., Final) 

3. The proprietors of All-in-One, a leading Departmental Store fuid it diflicult to provide 
adequate funds for the purchase of a wide range of products they are dealing in 
especially because of inflationary trends and restrictions on borrowings from Banks. 
As a Cost Accountant, you observe that there is no well-deflncd procedure for deciding 
the appropriate quantities of various products to be brought. Write a suitable report 
outlining the scicntiiic procedures to be followed for ensuring efficient buying within 
the limited linancial rcsouices and without hampering sales. 

(/. C. W'. A„ Inter) 

4. Enumerate the points you would include in a report relating to the supply of materials 

when preparing a planned output programme. (/. C. W, A., Inter) 

3. (a) What ^rc the different stock levels for standard items of stores used in a large 
manufacturing organisation? State how these levels arc fixed. 

(b) Give examples of such levels fixed in any industry you know of and indicate the 
use made of these levels. 

(c) State the circumstances under which stock levels cannot be fixed. 

(/. C. W, A,, Inter) 

6. The Managing Director of the Esmeralda Corporation paid a surprise visit to the 
stores department and verified by a series of sample checks that the physical stocks 
reconcile with the balances as shown in the stores ledger. He further ascertained from 
Cost Accounts Department that the total value of inventoJ 7 on that date was 
Rs. 15,60,000. From the Production Control Department, he learnt that the average 
monthly consumption of materials was Rs. 4,50,000 and the Controller of Purcliasc 
assured him that materials could be obtained in desired quantities within a period of 
5 to 6 weeks. Do you believe that the Managing Director was happy with the state 
of affairs as disclosed in the Stores Department 7 Give reasons. 

(/. C. W, A„ Inter) 

7. What is the prime objective of material control ? It is said that in any system of 

material control there arc always two counteracting or opposing factors. What are 
these and why do these factors arise ? (/. C. W, A.^ Inter) 

5. What is meant by ‘economic order quantity’ and what factors shall be considered in 
determining the size of an economic order? Jllustrarc with an example. 

(/. C. W, A., t^l) 

9. In the process of inventory control, it is necessary to have minimum ffna|icial 
involvement without impairing production for want of an item and at the same (ime, 
avoiding accumulation of unwanted and obsolete stocks, which occupy valuable 
warehousing space which could be more profitably utilized otherwise. 

List the effective steps to be taken for the effective inventory contrcl procedu^ to 
achieve the above purpose and state how as an auditor you would verify the aiflie. 

(/. C. W. A., OntO) 

10. As a newly appointed Cost Accountant, you observe the following routine adopted 
in the factory. Do you approve? If not, suggi^t alteinative prooediim 

(a) All stores are received and passed into Stores by the storekeeper who etiteri the 
IHn cards and the stores ledger. 
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(b) All invoices are received by the storekeeper who records the value in the stores 
ledger and passes the invoice for payment. 

(c) All stores required for manufacturing purposes are taken by the departmental 
foreman from the Stores and requisitions are issued for the quantity used, returning 
the unused quantity. 

(d) If the stores are not in stock, the storekeeper or the departmental foreman pur- 
chases them from the local dealers. (f. C. A.^ Inter) 

11. Frame instructions to stock-taking personnel as to the procedure for taking year end 
stock. This will include stores, raw and finished, and work-in-progress. Your 
answer should be in the form of a memorandum to the persons oonocmed. 

What special arrangements would you make for goods received but not inspected 
and how would you control the despatch of finished goods during the stock-taking 
period? (/. C fV. A., Final) 

12. What do you understand by ABC analysis of inventory ? What are the advantages 
derived from such an analysis? Indicate how such an analysis may be made for 2 
lakh items of stores valued Rs. 20 crorcn held by an industrial undertaking. 

(/. C. fV. A.. Inter) 

13. Mention the purpose served by Bill (or Specification) of Mateiials in (a) Stoics, (b) 

Production and (c) Accounts Department. (/. C. W. A., Inter) 

14. A factory operates a system of quantitative amtrol on principal raw materials issued 
to producuon. It is found that a similar system is not practical for the control of 
consumable and maintenance stores, spare parts, small tcvls, etc. because of the very 
large number of materials involved. What system would you recommend which 
would ensure reasonable control on the usage of these materials? 

(/. C. IV, A„ inter) 

15. In nearly every industry there are certain classes of material which are required in 

small quantities or in quantities which cannot be determined in advance ; consequently 
it is not possible to requisititm them in quite the same manner as other materials. 
Wliut in your opinion, is the NimpIcsC way to deal with the requisitioning and issuing 
of such materials fnmi stores? (/. C. IV, A,^ Inter) 

16. Explain with examples the foliiming niethiKls of pricing issues of materials, (a) FIFO, 
and (b) LIFO, 

Under conditions of rising prices which of these methods would you recommend 
and why? (/. C. IV. A., Inter) 

17. In a manufacturing concern the raw materials constitute high percentage of the cost of 
the finished product. In a period of steady increase in the price of raw materials, 
discuss the pros and cons of adopting the pricing methods of FIFO and LIFO for 
material issues. Suggest any other better method. Give reasons. 

(/. C. tv. A.. Inter) 

18. A factory holds an inventory of 40,000 items. The items arc partially indigenous and 

partially imported. Purchases arc made from various vendors on the basis of com- 
parative quotations and the prices vary frequently. Reci^mmend a suitable method 
for pricing the issues. Indicate two other nKthods of pricing issues and state why 
these other methods arc not suitable in tl « . case. (/. C. IV. A., Inter) 

19* You arc requested by your works manager to price all materials issued for production 
at replacement costs. Do you fed that such a prowdurc is correct or would violate 
all accepted accounting principles? Discuss the validity of the procedure stating the 
circumstances. W- ^ 

20. 1o times of rising or falling prices the financial statement sometimes results in a 

confusion between the marketing and the real operating profits or losses. Examine 
the merits of the Base Stock and the LIFO methods of inventory keeping in mitigating 
this confusion in the statements. (/• C. W , A.^ Final) 

21. You are asked by your management to investigate and report, if there Is any over 

InvtsUiieniorcapitaHnimwmaterids. Ulustrate yow report using your own 19^^ 
for any Industry with vriiich you arc famUiar. (/. C fV. A.. Aew) 
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22. U Is often suggested that the proper control of inventory can make a substantial 

contribution to the efTiciency of a business. Discuss this and suggest control measures 
which might be applied. (/. C. Af. A.^ Part IV) 

23. Five hundred tons of cement were purchased, received in stores and later issued to 

several contracts. State, in chronological order, the records involved in this 
transacion giving specimens of forms used. {/, C. W. A., Inter) 

24. Take an industry with which you are familiar and state dearly what steps you would 
take to ensure the closing of raw material and stores accounts for a month sufficiently 
early so that the necessary analysis for monthly accounts will be ready by the fourth 
working day of the subsequent month. 

Your answ'er should discuss both the financial and cost aspects of receipts, issues 
and stock. (/. C W. A., Final) 

25. Describe the procedure to be followed for purchase of store till the payment of the bill. 
How would >ou ensure through the proceduic against double payment of a bill? 

(/. C. W. A,, Inter) 

26. Between the initiation of purchase and issue of stores to diffcient shops, enumerate 

the important documents you will like to introduce for an effective control of material 
cost. (/. C. W. A., Inter) 

27. In addition to purchase prices of stores, other expenses are incurred until they arc 
used in the factory. How would you deal with them in cost accounts? 

♦ a C fV. A., Inter) 

28. A cement company contracts with a Jute Mill to supply 10,000 gunny biigs each 
month regularly for two years. The price to be paid will be actual cost of each month 
subject to a minimum price. In order to get prompt payments, the Jute Mill is allow'cd 
an initial payniert based on the minimum price. The final invoice is received aftci 
about two months of initial payment. As the Accountant of the Cement factoiy, 
suggest a procedure for keeping a control on the payments made to the Jute Mill. 

(/. C. H'. A., Inter) 

0 

29. Describe briefly the documents U'^cd in an organisation from the time a material is 

received in a factory till it is issued for consumption. (/. C. IV, /!., Inter) 

30. As part of a cost audit, you arc making a test check of the routine followed from the 
raising of a purchase requisition by the stores department to the entries covering the 
receipt of the goods in the stores and cost ledgers. Enumerate the documents and 
entries you would inspect, giving brief details of the main points you would check. 

(/. C. IV. A.; Inter) 

31. You observe as a Cost Accountant of Modem Tools Ltd. that there is no systematic 
procedure for the payment of Supplier’s Invoices with the result that many times 
payment is made in respect of (a) defective materials (b) materials lost in transit 
(c) materials returned to suppliers, etc. 

Draft a suitable note for the information of the Managing Director explaining the 
proper procedure to be followed for the receipt of materials and payment for the 
materials received, along with the specimen forms to be used, 

(/. C. W. A., Intitr) 

32. A manufacturer with works in London creates a new factory in a provincial town 

and in order to expedite production, tramsfers certain raw materials from the Londdn 
factory storehouse and diverts others (for which contracts had been made for deliveiy 
to the London works) at extra delivery cost to the new factory. In the former catcgtWy 
arc copper and spelter to be used in the foundry, as well as certain consumable stonls. 
In the latter category is coal. How would you propose to deal in your costs with the 
additional expenditure incurred for production from the provincial factory? Give 
reason for your proposals. (/. c. Af. A., Inter) 

33. Sofnetimes due to non*availability of railway wagons, materials are brought in by 
road transport costing five times the railways freight. Sometimes, due to immediate 
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requirements, materials are obtained by air freight the cost of whi^ exceeds even the 
cost of material. Discuss the merits and demerits of following alternative procedures 
of charging the extra cost : 

(a) charging only to specific orders using tliese materials ; 

(b) absorbing the transport cost equitably in alt production ; 

(c) not taking the extra tran<;port in cost accounts at all. 

(/. C. IV. A., Inter) 

34. Devise a system for accounting of returnable containers at suppliers* and buyers* end. 

(A C. IV. A., Inter) 

35. How would you deal in cost accounts? 

(a) Packing boxes received free witli stoies but sold at a value. 

(b) Values of containers separately charged by the suppliers ; 

(i) for non-returnable containers ; 

(li) for which full value will be credited on return to the suppliers ; 

(lii) for which less value will be credited on return to the suppliers. 

(/. C. IV. A., Inter) 

36. Duting a stores audit, discrepancies are detected between the bin card, stores ledger 
and physical balances. What arc the possible reasons for such discrepancies? 
Suggest a system by which these balance:^ can be periodically rccoix^iled. 

(/. C. W. A., Inter) 

37. What is a Goods Received Note? Give a specimen form. •What purpose docs it 

serve? (/. C. W. A., Inter) 

38. At the lime of physical vciitlcation of stocks you find certain discrepancies between 

the quantity balances shown in the stores ledger and the physical balances. W*hat 
would be the reasons for such differentcs? What accounting adjustments would 
you make? (/. C. IV. A., Inter) 

39. Surplus niatci ials of one job may either be returned to stores or transferred to another 

job. W'hat procedures would you adopt? Under what circumstances can each be 
followed? Illustrate the (orms to be used in each case. (/. C. IV. A., Inter) 

40. It is a long standing piacticc in an industry to include an arbit:ary percentage in their 
stores overhead to cover all Uv>scs in the stores. What are the ddferent kinds of such 
losses and can you suggest any means of controlling the same? 

(/. C. IV. A., Inter) 

41. What do you understand by nmximum level, minimum level and reordering level ? 
Calculate the above from the following data : 

Reorder quantity 1500 units Maximum consumption 400 units per week 

Reorder pciiod 4 to 6 weeks Minimum consumption 250 units per week 

Normal amsumption 300 units per week 
(/. C. IV. A., Inter) 

42. Define the reorder level. What factors must l>c considcicd in setting this level? 
Does the reorder quantity have an effect on the average stock level of a component ? 
Support your answer with a suitable cxplanati 'i. 

The following information is available in respect of a component : 

Maximum stock level : 8,4(X) units 

Budgeted consumption : maximum 1,500 units per month 

minimum 800 units per month 

Estimated delivery period : maximum 4 months 

minimum 2 months 

You are required to calculate : 

(0 reorder level ; 

(ii) reorder quantity. (/. C. IV. A., Imer) 

43. In manufacturing its products, a company uses three raw materials. A, B and C; in 
respect of which the following apply : 
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Raw Usage Re- Moe Deliveiy Period Reorder 
Material per order per Weeks level 

unit of quantity lb. Min. Av. Max. (lb.) 

product (£) 

(lb.) 

A 10 10,000 0*10 1 2 3 8,000 

B 4 5,000 0-30 3 4 5 4,750 

C 6 10,000 0*15 2 3 4 

Weekly production varies from 175 to 225 units averaging 200. 

(a) What would you expect the quantities of the following to be : 

(i) minimum stock of A ; 

(ii) maximum stock of B , 

(iii) reorder level of C ; 

(iv) average stock level of A? 

(b) If material B could be purchased in 10,000 ib. lots of £0*29 per lb. 

(i) what would be the increase in the value of the average stock of B ? 

(ii) what would be the reduction in raw material costs per unit of product 7 

(iii) what would be the annual saving (assuming a 48-week production year) on 
material costs as percentage of the average increase in investment in stocks 7 

(/. C. A/. A., Infer) 

44. Giaph the following information relating to a period of 30 working days : 

Opening stock : 100 Ib 

Usage : 1st 10 days : 15 lb per day. 

2nd 10 days ; 12 Ib per day. 

3rd 10 days ; 20 lb per day. 

Reorder level is 70 Ib and rcorder^quantity is 120 ib. Any goods ordered are 
delivered at the end of the third day after reaching or passing the reorder level. 

(a) From your graph read off : 

(i) the maximum stock in the peiiod ; 

(ii) the minimum stock in the period ; 

(lii) closing stock for the period. 

(b) If 20 Ib is the maximum usage and 15 lb is the average usage, comment on the 

reorder level and the minimum level. (I, C. M. A,^ Inter) 

45. A warehouse is following the two bin system of inventory control. The demand 

pattern is almost steady and is placed at 50 items per month. Purchases are made 
from a supplier at a cost of Ra« 120 per item and the cost of ordering and receiving 
supply of a replenishment order is Rs. 200 per occasion. If the stockholding cost 
works out of Rs. 20% of stock voIumt, how frequently should the stock be replenished? 
At a later date, if a quantity discount of 5% is offered on orders between 200 items 
and 999 items and 10% on orders of 1,(X)0 or more, would you recommend accepting 
the discount and if so for which of the two offers 7 (/. C IV, A,, Inter) 

46. A furniture manufacturer needs to purchase 10,000 wardrobe mirrors for use evenly 
throu^out the year. They are of a special design and are only available in batgfies of 
1 , 000 . 

(a) From the details given below you are required to : 

(0 show the annual cost based on ordering quantities between 1,000 and 10,000 
at 1,000 intervals and 

(ii) indicate which order size Is optimum : 

The price of mirrors is £5.00 each, with quantity discounts for orders of ; 


Maximum 

level 

Ob.) 


7,000 
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2.000 and 3,000 of2i% 

4.000 to 6,000 of 5% 

7.000 to 9,000 of 7J% and 

10.000 of 9% 

The cost of each order placed of purchases is £2-00. 

The cost of handling and insuring stock is £0*25 per year fot each mirror received. 
The value of space used for storage is £0*25 per year, based on the average stock, 
for each mirror. 

The cost of capital is to be taken as 10% per annum based on the average stock. 
Assume that each order is delivered when stock reaches zero. 

(Calculations should be made to the nearest £1) 

(b) What factors would you consider have been taken into account in deriving the 
cost of each order placed ? (/. C. M. A,, Pt. IV) 

47. A Ltd. makes and sells product J2 among many others. Three raw materials arc used 
exclusively in the manufacture of the product. You are given the following 
information : 


Raw materia! 

X 

Y 

Z 

Standard quantity required per 

lb 

lb 

lb 

unit of product J2 

60 

40 

20 

Maximum stock levels 

72,000 

48,000 

24,000 

Stock on April 1 

62,000 

3^,000 

24,000 

l\irchase orders placed but not delivered 

Maximum stock level 

On April 1 there were : 

18,000 

12,000 

Product J2 (units) 
1,200 

6,000 

Stock in work in progress (matci iai complete) 

Stock in finished goods store 

Sales orders received but not delivered 

100 

1,000 

400 



An order from an important customer was received on April 1 for 1,800 units of 
product J2. No further orders arc expected to be received for this product during 
the quarter. In addition to completing the export customer’s order, the company 
has decided to increase the stock of this product to the maximum level, in anticipation 
of orders during the next quarter. 

It is also decided to increase the stock of materials X, Y and Z to maximum stock 
level. You arc required to prepare a statement showing : 

(i) the production order requirements in respect of J2 ; 

(if) the standard quantity of each material X, Y and Z, needed for the production 
programme. 

(iii) the purchase order requirements for materials X, Y and Z. (/. C, M, A,, ItUer) 

48. In pricing the gallons of petrol sold, service station A follows the first-in first-out 
method, while service station B follows the last-in first-out method. On ht January 
both had the same quantity in stock viz. 6,000 g. Jtons @Rs. 2*60 per gallon. During 
the month each station received additional supplies of 6,000 gallons @Rs. 2*75 per 
gallon. Sales for each of these two stations during the month were 8,000 gallons 
®Rs. 2*90 per gallon. Determine for each ser\'icc station the profit earned during 
the month and the value of petrol in stock at the close of the month 

(/. C IV. A., Inter) 

49. From (be data below answer the following : 

(a) What is the simple average price of the four weeks’ receipt of material A 7 

(b) What is the wei^ted average price of the four weeks* itoeipt of material B 7 

(c) What is the value of the balance of material A in stores at the close of the fourth 
week if issued on FIFO basis ? 
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(d) What IS the value of the fourth week’s issues of material B if they are priced on 
LIFO basis ? 

Stores documents . 



Raw materials leceived 

Issued to works 


A 

B 


A 

B 

Weeks 

lbs. £ 

lbs. 

£ 

lbs. 

lbs. 

1 

500 1200 

1250 

1690 

350 

1500 

2 

600 1260 

1400 

1690 

500 

1200 

3 

400 880 

750 

1050 

600 

1300 

4 

500 960 

1600 

2400 

600 

1100 


Opening balance A— 400 lb , value £720 ; B^2000 lbs , value €2900 

(/. C. Af. /4 . Pt. //) 

50. The stock of mate rial A as at 1 4 63 is 500 units at Re. 1 per unit. Following purchases 
and issues of this item v^erc made subsequently 


Put chases Issues 


Date 


Units 

Rate 

Date 


Units 

1963 



Rs 

1963 



April 

6 

100 

MO 

Apiil 

9 

500 

IS 

20 

700 

1 20 

>» 

22 

500 

i 

27 

400 

1-30 

>» 

30 

500 

May 

13 

1000 

1 40 

May 

15 

500 

«* 

20 

500 

1-50 

** 

22 

500 

unc 

17 

400 

1 60 

June 

18 

500 

19 

28 

600 

1 70 


29 

500 


Prepare a statement, showing how the \alue of the above issues should be arrived at 
under the LIFO and F IFO methods (/ C. W. A Tinier) 

51. The following transactions took place in respect of a material item : 


Date 

Receipt quantity 

Rate 

Issue quantity 

23 64 

200 

Rs.2 00 


10 3.64 

15 364 

300 

Rs.2 40 

250 

18.3 64 

20.3 64 

250 

Rs 2-60 

200 


Prepare a period ledger sheet pricing tiic issues at (a) simple average rate and 
(b) weighted average rate. (/. C. W, A., Inter) 

52. (a) Copper is one of the important raw materials stored by ABC cable company. 

There are wide and sudden fluctuations m copper prices from time to time. From 
the following transactions for the month of May 1973, prepare the Stores Ledger 
account for copper for this company adopting a suitable method of pricing for the 
issues. Issue rates may be rounded ofT to nearest rupee for convenience. 

May 1 Opening balance 3,000 Kgs. @ Rs. 15 per Kg. 

„ 3 Purchased 5,000 Kgs. @ 16 00 per Kg. (RR No. 101). 

4 Issued (MR No. 101) 1,200 Kgs. 

„ 10 Surplus from production returned to stores (SC No. 301) 200 K|p. 

„ 15 Stock venfied (SV Note No. 401) and quantity 7,050 Kgs. was fgund. 

„ 20 Issued (MR No. 102) 4,000 Kgs. 

„ 25 Purchased (RR No. 102) 4,950 Kgs % Rs« 13 per Kg 

„ 30 Issued (MR No. 203) 3,000 Kgs. 

(b) Explain the method of pricing followed in pait (a) above and indicate this 
method is preferred over other methods. (/, c. W. A., hUir) 

53. The Fairdeal Granary was not maintaining a perpetual inventory system till leoendy. 
Only physical inventory was taken at the end of each month. The physical inveirtory 
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at the end of December, *74 showed 200 bags of fine rice at Rs. 212-25 per bag. 
The following purchases were made in January, *75 ; 

3rd 400 bags at Rs. 218*00 per bag. 

10th 900 bags at Rs. 223*50 per bag. 

I5(h 400 bags at Rs. 220*00 per bag. 

28th 700 bags at Rs. 213*00 per bag. 

30th 300 bags at Rs. 224*00 per bag. 

On 31 St January, *75 the physical stock was 1200 bags. You are required to calculate 
the value of the st(Kk on 31st January, *75 according to : First-in first-out, Last-in 
first-out and average cost methods. (/. c. fV. A., Inter) 

54. Show the stores ledger entries as they would appear when using : (a) the weighted 
average method : (b) the LIFO method, of pricing issues, in connection with the 


following transactions : 


Value 



Value 

April 

Units 

(Rs,) 

April 

Units 

(Rs,) 

1 Balance in hand D/F 

300 

600 

11 Issued 

150 


2 Purchased 

200 

440 

19 Issued 

200 


4 Issued 

150 


22 Purchased 

200 

480 

6 Purcliascd 

200 

460 

27 Issued 

250 



In a period of rising prices such as the above, what are the effects of each method? 

(/. C. W. A., Inter) 

55. The Stores Ledger Accoupls of a manufacturing Company reveal the following entries 
of a particular material. 


Date 


RECIIPT 



ISSUE 



Quantity 



Quantity 

Issue 



in units 

Rate 

Amount 

in units 

price 

Amount 



Rs. 

Rs. 



Rs. 

1981 







January 







2 

4.000 

1*80 

7,200 




5 

2,000 

1*75 

^500 




18 




10,000 


19,500 

February 







3 




SmX) 


9,750 

14 

3,000 

1*85 

5,550 




18 

3,000 

1*90 

5,700 




20 




10,000 


19,200 


Opening slock as on 1.1.81 was 20,000 units valued at Rs. 40,000. Closing stock 
as per physical verification on 28 2.1981 was 6,950 units. 

Work out the method of pricing the issue which you consider to have been adopted 
for the issue of the material and show the working of the is^ uc i ates (correct to 2 places 
of decimal). Complete the accountal of the material and work out »he \aluc of the 
closing stock as on 28.2.81, on the basis of val* tion adopted and also under any other 
method of valuation, you arc familiar with. (/. If'. C. A., Inter) 

56. V Liir ited has recently appointed a new stores controller, who has decided to introduce 
a new stores control system. He has asked you as a cost accountant to design for 
him a new material code. 

(a) You arc required to prepare a report to the stores controller, in which you should 
briefly, 

(i) Explain the principles to be observed in designing a materials classification 
code ; 

(ii) State the advantages of such a coding system in a system of stores control. 

(b) Assume that the design of your coding system has been completed. Included in 
the range of Y Limited’s products is a series of flat sections of varying dimensions 
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and in four different raw materials, aluminium, brass, copper and stainless sted. 
Examples of coding of two of these arc 

Material Dimensions Code Number 

Length Thickness Width 

Stainless Steel 4' V 3^ 04081415 

Brass H’ IT 2* 02172208 

(i) Determine the code for the following 

Aluminium 6'6'\J*x3i"' 

Copper lVirx4r 

(ii) Describe the type of bar as dchned by these codes 

031 12902 , 01071721 {I C M A, Pi IV) 

57. A foundry is melting pig iron producing castings Coke and limestone are used to 
melt the metil , 150 Kgs of coke and 50 Kgs of limestone are required to melt one 
tonne of pig iron The lo s in melting is 5"' ind the lejcctions amount to 10% of the 
castings made Cost of pig iron is Rs 895 per tonne Cost of coke is Rs 650 per 
tonne Cost of limestone is Rs 100 per tonne Rejections fetch a return of 60 paise 
per Kg r ind the cost of raw material per Kg of saleable castings. 

(f C W A, Jitter) 

58. The annual accounts of a trading company are to be made up to December 31 but it 
was not possible to carry out a stock-taking until January 5 at which date the stock 
was valued cost at £68 567 

The following transactions took place betisecn January 1 and 5 


Goods received £ 4,600 

Goods returned 200 

Sales 10,500 

Return by customer 625 


The rate of gross profit is 25 of cost 

Prepare a statement to show the valuation of stock as at December 31 

(I CM A, Pi II) 

59. From the following particulars work out the issue rate per 1,000 each of first class and 
second class bricks 

(a) Paid for supply at the kiln site for 30 lakhs first class bricks % Rs 30/- per 1,000 

(b) Paid for supply at the k In site for 60 lal hs second class bricks ^ Rs 25/- per 

1,000 

(c) Paid carnage charges for carrying all bucks from kiln to store yard ^ Rs I 50 
per 1,000 bricks 

(d) Paid unloading charges Rs 90/- (lump sum) 

(e) Paid for stacking ID the store yard Rs 180/- (lump sum) 

(0 Breakage in handling 1% for first class bricks, 2% for second class bneka. 

(/ C fV A, Inter) 
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LABOUR COSTS 


Labour is another important factor of production. Labour cost consists of 
the hourly, daily or weekly wages or the monthly wages or salaries paid to an 
employee. The accounting and control of labour cost is a major problem for the 
management in dealing with which the cost accountant has an important role to 
play. To this end, the cost accountant can, besides compiling wages costs, prove 
himself useful by presenting information on matters such as costs of recruitment 
and training, labour turnover, idle time, overtime and shift work, labour efficiency, 
wastage and spoilage due to labour faults, and various other aaal>ses relating to 
labour. Control of labour costs is another important functional area where the 
cost accountant makes very useful contribution. Effective labour cost control 
may be exercised th'0Ui.h H) proper production planning, (ii) development of labour 
time and wage standards and labour budgets, (iii) performance reports of labour, 
and (iv) installation of suitable wage structure and incentive payment, and one 
of the tiisks of the cost accountant is to co*ordinate these activities and properly 
advise the management to achieve control. 

Utility of Labour Cost Data. Accumulation and analysis of current labour 
costs and trends are necessary for planning, control and decision making. Need 
for labour cost data would arise for the following purposes : — 

(i) Short-term reduction and long-term minimisation of labour costs 
(c.g , through study of the learning curve). 

(ii) Make or buy and equipment replacement decisions. 

(iii) Negotiations with labour unions over grievances and disputes. 

(iv) Pricing and formulation of marketing strategics. 

(v) Maintenance of suitable compensation level (wages structure) for 
workers. 

(vi) Upholding worker productivity. 

(vii) Maintaining planned volume of production. 

Recraitment of Workers. In most concerns there would be a separate 
department known by different names, such as Personnel or Employment Department, 
or Labour Bureau that would be responsible for all work connected with the 
recruitment of workers. Action for appointing the workers is initiated on receipt 
of demands or requisitions on a prescribed form from the various departments of 
the concern. All appointments arc made in accordance with a specified plan and 
labour strength is sanctioned for each department on the basis of the requirements 
of production. The sanction lays down the maximum number of workmen under 
each trade, skill and grade that may be employed in a department. The sanctioned 
strength should not be exceeded except when special circumstances necessitate 
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employment of more men. 


In such cases, the increased strength should first be 


more m». Emplo,m». of excm kb^r fom. 
should be guarded against as this results m increased labour rost, idle time, and 
redundancy leading to various complicaUons and payment of retrenchment and 

other benefits if workers have to be retrenched. 

Recruitment may be made in several ways ; as for example, from out of a 
waiting list of applicants, by calling men by advertisement, or through Employment 
Exchanges. Selection is normally made after interviewing the applicants and 
if necessary, after trade tests with which a representative of the department 
concerned is usually associated. The general practice is to throw open the vacancy 
in higher posts to the existing workers employed in lower posts and if one happens 
to be selected, only the lower post needs to be filled by an outside candidate. 


SERVICE HISTORY CARD 


Permaiieat address. 


Clock No. 


Present address . 


Date of birth ^ 

Insurance Card No. 
Education and 
Qualification 


Trade (on appointment). 


Date of retirement . . . 
Specimen signature. 


Rate of pay 

Provident Fund Account No., 
Previous experience reference 

Date of discharge 


Identification 

Mark 

Grade (on 

appointment) 

Place of birth 

Date of entry in 

service 

Date of permanent 

appointment 

Reasons for discharge. 


Changes in Pay and Service 

Date 

Tidde 

Grade 

Rate 
of pay 

Reason for change (Increment, 
transfer, promotion, demotion, 
or other disciplinary action) 




Leav^ 

‘ Record 


Date 

Entitlement 

Leave taken 

Reason 



Fig. 3.1. Service History Ca^d 

On emploi’ment, a new worker is assigned to the department for w<wk and 
the Wage Oflice is informed simultaneously so that he may be placed on rolls for 
the booking of his attendance and his Service History Card or Employees’ Personal 
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Record (Fig. 3.1) opened. Maintained for each worker to record his service 
particulars, this card gives the personal details of the workers and is a sort of a 
history sheet meant to record all essential information about him during his 
employment with the organisation. 

Each worker is alloted a number known as ticket number, token number, 
clock number, or check number. There may be one running series of ticket 
numbers for the factory as a whole, or separate scries for each department may 
be maintained. In the latter case, the ticket number of a man should be changed 
when he is transferred from one department to another. The ticket number is 
quoted on all payment and accounting documents wherever the name of the 
worker appears. Ticket number is required for the following purposes 

(i) Identification : More than one worker may have the same name in 
which case allotment of separate ticket numbers for each of them 
makes identification easy. 

(ii) Recording of attendance : As we shall study later, ticket numbers 
arc required in the token or disc system of attendance for workers. 
In the -lock system of recording attendance, the workers’ clock 
cards can be conveniently arranged in the card racks in the serial 
order of the clock numbers of the workers. 

(iii) Simplification of work : In many of the documents, it would suffice 
to mention only the ticket number of a worker instead of writing his 
name in full. 

(iv) In mechanised systems of accounting : Ticket numbers arc essential 
whcit accounting is done on maclunes. The names of the workers 
and all other information about them are usually required to be 
transcribed from words to figures before they arc fed into accounting 
machines. 

Discharge of Workers. In order to maintain good labour relatioirs, discharge 
of workers where necessary, should be made within the framework of a set of rules 
and procedures mutually .igreed upon by the employer and the employees. Before 
a worker is discharged for inefficiency, misconduct, or such other '■easons, he should 
be given full opportunity to c.xplain his case. Lay olf or retrenchment of workers 
due to lack or shortage of work can be made only under certain conditions, usually 
laid down by Acts, Tribunal awards, etc. As retrenchment involves payment of 
retrenchment benefits and loss of trained worker it is rather expensive from the 
point of view of the employers. 

Casual Workers (Badli or Substitute Workers). In some organisations, 
workers arc often appointed on a purely temporary basis for short periods. The 
following procedure should be followed in dealing with such appoinunents 

(i) All records regarding appointments and discharge should be 
maintained as usual. 

(ii) Prior approval of the competent executive should be obtained for 
recruiting such workers. 
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(iii) Copies of appointment letters or intimations of appointments should 
be given to the Timekeeping Department for recording attendance 
and to the Wages Department for calculation of wages and 
disbursement under the normal procedure. 

(iv) As in the case of regular workers, job time should be reconciled with 
attendance time or linked with the work done. 

(v) At the time of termination of service, prior intunation should again 
be sent to the Timekeeping and the Wages Departments so that no 
overpayment is made. 

Hired Labour. Sometimes workers may be hired through contractors or 
agents. Such workers are not taken on the rolls of the concern and all payments 
are made to the contractors and not to the workers. The latter are paid by the 
contractors only. 

If the contractors' bills are paid on the basis of attendance including overtime 
hours put in by the woikcis, some records should be kept by the Timekeeping 
Department for checking the attendance time for which payment is claimed 
in the bills. Advance intirruition should be given to the Timekeeping Department 
when hired labour is employed and the attendance of such workers should be 
recorded separately (separate coloured tickets may be used), distinct from the 
regular and casual workers employed in the concein. 

f 

Out-Workers. Workers are sometimes sent to sites or customers’ premises 
for performing work. This happens more often in the case of building construction 
and erection contracts. The method of recording the attendance of such workers 
will largely depend upon the sbe and duration of work and the number of workers 
involved. The time records of a small number of workers deputed for a short 
period to the site may be kept by the forcman-in-charge, either under the 
handwritten method or the disc system (discussed later m this chapter). When the 
workers report direct at the customeis’ premises, the foreman should ensure 
correctness of the attendance bookings by carrying out checks at the spot. If 
the number of men engaged on site is large enough and the work is sizeable and 
likely to run for a long period, disc or clock system of recording may be 
insUdled. 

In certain cases, work is given to the workers to be performed in their own 
premises with the use of their own facilities such as power, ligluing, and tools. 
Such work would be mostly in the nature of ‘contracts for fabrication’ and recoiding 
of attendance and payment of wages arc hardly any problem here. A proper 
system of control over (i) the issue and return of material, (li) inspection of finished 
produefs, and (iii) their delivery as per schedule is all that is necessary. 

'nmekeepiflg. The opening and closing time for the factory, the tunch 
•interval, the total working time per day and per week, and the weekly holidays 
are specified. While fixing the hours of normal work and overtime, the provisions 
of the Factories Act in this regard are kept in view. I'hc workers are required to 
observe these hours ; any work beyond the normal working time ranks as overtime 
work. 
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There are two aspects of timekeeping, namely, (i) keeping attendance records 
for administrative and payment purposes, and (ii) maintaining job cards for costing. 
The second aspect, which is commonly known as Time booking has been dealt 
with in a later section of this chapter. 

The responsibility for recording the attendance of workers rests on the 
Timekeeping office. If the size of the factory and volume of work permit, the 
Timekeeping office may function as a separate dcparitncnt ; otherwise, it may 
form a part of the personnel department, or labour or gale office. As payment of 
wages to day-workers and guaranteed minimum wages to piece-workers is dependent 
upon attendance, an accurate and foolproof system of recording attendance 
is required to be maintained. Even where a worker’s wages do not depend upon 
his attendance, as in the case of the piece-work system, booking of attendance is 
essential. This is because of the following : — 

(i) If a class of workers is free to attend or leave work any time at will, 
others who arc strictly bound by the rules of attendance and punctuality 
are apt to be dissatisfied. This lowers the general morale. 

(ii) Although the basic earnings of the workers who arc ‘paid by results’ 
are not related to the time they put in, certain other payments like 
overtime wages, dearness and other allowances, *tionus (if bonus or 
premium is payable in addition to piece-work earning'), leave with 
pay, and guaranteed minimum pay may be related to tiieir attendance. 

(iii) if there is no check on attendance, the output of the factory is bound 
to fall bringing forth in its wake, all the dis.idsantages resulting from 
low production, v|/. non-adherence to production schedules, 
bottlenecks, idle time, and increa^cd costs. 

(iv) Payment under certain schemes of beneiits for the workers like system 
of increments in giadual stepping up scales of piy, pension and 
gratuity on retirement, leave with pay, and provident fund benefits 
arc dependent upon the continuity of service of the worker. Only 
complete attendance records can be a proof or otherwise of the 
continuity of service. 

(v) Time recording is essential if overhead recovery rales are based on 
labour hours. 

(vi) Statistical records of attendance may be required for research or 
other purposes. 

■ Time Recording Methods. There are several methods of recording the 
attendance of workers. The particular method au.vptcd in an org.anisation would 
depend upon the requirements and the policy of the management but whichever 
method is .selected, it should be ensured that the system records attendance 
accurately incurring the least expenditure and is such as to miiu'misc the risk of 
malpractices and fraudulent payments of wages. At the same time, the records 
should be correct and above board so as not to give rise to suspicion and disputes 
between the workers and the employers. 

(i) Hand- Written Record. The names of the workers are entered in an 
attendance register provided with sufficient number of columns for recording the 
a ttendanef of each worker every day. Separate registers nuy be maintained for 
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each department but if the number of workers is small, only one register may 
serve the needs of the entire factory. The register is filled in according to 
convenience, cither by calling out the name of each worker as he comes in or by 
any other method of physical check. Workers may also sign the register themselves. 

The method, though simple and inexpensive, is outdated and may be used 
only in very small factories. The possibility of collusion between some of the 
workers and the time recording staff cannot be entirely ruled out and this may 
lead to serious malpractices. Further, marking of )ate attendance, short leave, 
overtime, etc. involves much clerical work with chances of mistakes creeping in. 
For recording the attendance of out-workers, however, this may be the only 
practicable method. 

(ii) Check, Token or Diic Mithod. In this system, each worker is allotted 
a metal identification disc on vhich his token number is suitably painted or 
engraved. A few minutes before the scheduled opening time, all such discs are 
hung up in serial order on boatds placed at the factory gate. As and when a 
worker anives, he takes out lus disc fiom the board and drops it in a receptacle 
or hangs it in an in-board. Separate receptacles arc provided for late comers. The 
receptacles are replaced at regular intervals ; each receptacle (or late box) indicates 
the extent of late attendance. After the workcis have come inside the factory, 
their attendance is recorded in an attendance record with leference to the discs 
placed in the in-boards or receptacles. A form of attendance record suitable for 
a week is illustrated in Fig. 3.2. After tecording the attendance, the discs are 
rearranged on the boards and a similar proceduic (of transferring the discs trom 
one board to another or placing them in a receptacle) is followed for recording 
the departure of the workers at the closing time and also for recording the 
attendance of those going out and coming in during the lunch interval and on 
shoit leave and overtime working. 

Another method is that instead of dropping his disc into the receptacle at 
the gate, the worker takes it to the department or shop where he is .scheduled to 
work and hangs it up on another empty board. When the workers have come in, 
the discs not removed from the gate boards indicate the absentees. The absentees 
are also indicated by the missing discs on the shop boards. The recording clerk at 
the gate marks the attendance with reference to the boards at the gate and a similar 
marking is done independently by the shop clerk by physical count or with reference 
to the shop board wherever this is in c,\istence. The markings in the shop need 
not be an elaborate one ; a simple mcr o recording the absentees and latecomers 
may be sufficient. The two sets of markings, i.e. by the gate and the shop should 
preferably be checked and tallied by another department say, the Internal Audit 
or the Cost Audit Department. To some extent this method entails duplication 
of work but it ensures more accurate recording and the chances of dummy workers 
or absent workers being marked present by mistake or with malafide intentions 
are lessened. 

Although the check method is an improvement on the manual or handwritten 
records, it is not foolproof and there is the possibility of mistakes in the marking 
of attendance with the help of discs. Besides, the discs do not offer any proof in 
case of future doubts or disputes. A check is also necessary to ensure that a 
WOTker does not remove the disc of any ei his absent fellow worker in addition to 
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Fig. 3.2. Weekly Attendance Record 
Note : N — Normal or Ordinary working hours, O — Overtime hours 
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his own. The main shortcoming of the disc method, however, is that booking of 
attendance, other than the normal, does not follow automatically. For example, 
if a worker leaves early or works beyond normal working hours, separate records 
of short leave and overtime hours arc required to be kept. This is done through 
short leave and overtime memos. 

(iii) Time Clock Method. The time of arrival and departure of a worker 
is recorded on a card with the help of clock recorders. Several models of clock 
recorders manufactured by various firms are available with different contrivances 
but the principles or working of all the types are practically the same. Some types 
of clocks record time automatically as soon as the card is inserted in a slot ; in 
some other types a lever has to be pressed before the clock can record the time. 
Then again in some makes, provision exists for recording time in inks of various 
colours ; red ink is used to record odd time, i.e. late coming, early departure, 
overtime, etc. aid the normal time is recorded in blue or black ink. 

Every worker is allotted a Clock Card fsec Fig. 3.3) which bears his individual 
ticket number. The cards are placed in racks alongside the clocks at the factory 



Note : The card provides for three Tn’ and ’Out’ colunuu ; two for ordinary (normal) time and 
the third for clocking overtime. Some cards have only two such columns but the ruling 
for eadi day of the week provides for two horizontal columns so that morning and 
afteMMOfl normal hours can be recorded in one and the same 'In’ and *001* column. 
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gate or in the shops. There are usually two sets of racks on either side of a clock 
denoting the ‘Out' and *Jn* racks. At the opening time, cards are placed in the 
‘Out’ rack, arranged in the serial order of the ticket numbers of the workers. On 
arrival, a worker takes out his card, punches the time by means of the clock and 
places the card in the ‘In’ rack. Thus, when all the workers present have punched 
their time, the cards left on the ‘Out’ racks indicate those who are absent. At 
close of work, when the worker leaves the factory, or when he gtMjs out on short 
leave, he again punches the departure lime and places lus card back in the ‘Out’ 
rack. 

The main objectitm to installing time recorders is the heavy initial capital 
outlay. But the advantages as mentioned below, would outweigh the expenses 
involved. 

(i) It is economical in operation. Firstly, the initial cost is paid back by 
savings in the wages of time iccoiding staff and secondly, the same 
caids may be utilized for the calculation and payment of wages, and 
extra stall for manual lecuiding r.f time and preparation of payrolls 
may be eliminated. 

(ii) T!:c is clean, safe, and ouick. Being permanent and more 

authentic than hand-wriuen documents, p||inted records avoid 
unnccessai \ disputes. 

(lii) Chances of false or fiaudulcnt enti ies are leduced. Collusion between 
woikeis and the tune recording staiV and punching for friends by 
pioxy can be avoided. 

Mention ma> be made of two other types of lime recoiders, viz. dial recorders 
and key rccordcis. A special fcatuie of these lecordors is that they do not need 
individual cards for time recording. 

(a) Dial Recorders : In these rccordcis, there are a number of holes 
around a dial. Each hole rcpiesents a number which corresponds to the ticket 
number of the worker. By pressing a dial arm into a hole, lime is recorded 
automatically on a roll of paper placed inside the recorder. The record is made 
against the ticket number of the worker. 

(b) Key Recorders ; There are a number of keys, each key bearing the 
ticket number of a worker. When a key is inserted in the key hole and given a 
turn, the ticket number and the clock time arc recorded on a «hect of paper. 

An advantage of dial and key recorder is that the rolls when taken out from 
the recorder form a part of the pay roll, thus dispensing w ith the necessity of copying 
put time rccoids. 

As the number of holes and keys is limitc.' (to about 150), the system is slow 
but a major disadvantage is that the records of a worker's time of arrival and 
departure are widely separated on the paper roll, thus making calculation of 
attendance time cumbersome. The fact that a worker is not able to see for himsdf 
the time he has booked may give rise to disputes. 

Attendance Tfane Cakulation. The total attendance time of a worker for the 
day is calculated from the ‘time in’ and ‘time out’ recorded in the clock card. The 
or^nary and overtime hours are worked out separately and entered in the appro- 
priate co lumns of the clock card. As overtime is usually paid at an enhanced rate, 
A separate entry for overtime hours fkeilitates calculation of overtime wages. 
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Most time clocks record time correct to the minute but adoption of the 
minute as the unit for labour accounting would involve much clerical effort. 
Attendance is, therefore, marked in multiples of S, 6, 10, or IS minutes. For 
instance, if the lowest umt is taken as IS minutes, time is recorded in multiples of 
IS minutes and periods of time less than IS minutes are ignored. 

Under the check system of recording time, a full day’s attendance is marked 
in the attendance time record if the arrival and departure time of a worker is in 
accordance with the scheduled or prescribed time. Suitable deductions for late 
attendance are made by a check up of the discs in the late boxes and for the periods 
of short leave as obtained from short leave memos. Overtime hours shown m 
the overtime memos are entered in a separate column m the attendance 
record. 

Requisites of a Good Timekeeping System. An efficient system of time* 
keeping should ensure the following : — 

(i) No worker should be a proxy for another under any circumstances. 

(li) A responsible official should be present at the factory gate to ensure 
strict adherence to the prescribed procedure. 

(ill) As far aq practicable, recording the time of arrival in the shop 
should be preferred. 

(iv) Piece-workers and others paid on results should also record attendance 
time. 

(v) Late comers should record late arrivals. Any relaxation will 
encourage tardiness. 

(vi) Time of departure should also be recorded. 

(vii) No one should bo alloi\ed to go' out of the factory without the 
permission of the proper authority. Workers leaving earlier should 
obtain proper gate passes or pass-out slips for showing at the gate 
before they are allowed to record departure time. 

(viii) Time recording clocks should be correctly adjusted from time to 
time. Mechanical disorders should be rectified promptly to ensure 
that the correct time is recorded in the cards. 

(ix) The system should be smooth and quick. Unnecessary queuing at the 
gate should be avoided. In case of clock punching, sufficient number 
of clocks should be provided to avoid over-crowding. 

Time Booking (Recording of Workiime). In addition to the recording of 
the attendance of a worker, it is also necessary to record his worktime, i.e. the time 
spent by him on each job or operation if he is a direct worker, or against e|ch 
Standing Order Number if he is employed on indirect work. The olqectives of 
recording worktime are as follows 

(a) To ascertain the particular work (job etc.) on which a worker is 
employed and also to find out idle time, if any, during which he is not 
assigned any work. This also ensures that he is fully employed during 
the time shown by his attendance records. For this purpose, gate 
time is compared with the time booked to jobs. Standing Order 
Numbers, and the idle time. 
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(b) To ascertain the cost of work done. The worktirae shown in the 
records when valued, indicates the labour cost of the various jobs etc. 

(c) For evaluation of wages : The amount of wages and bonus payable 
under several systems of wage payment is dependent upon the time 
taken for performing a task. 

(d) For determination of overhead rates and absorption of overhead 
expenses under the labour hour and machine hour methods. 

(e) For evaluation of labour performance, actual time may be compared 
with the budgeted or standard time. 

Pre-conditions for an efficient system of time booking are as follows : — 

(i) Proper instructions should be given for filling the time sheets correctly. 
The implications of the system should be made known to all those who are involved 
with the work. 

(ii) Idle time should not ordinarily be charged to jobs. Separate cards are 
usually kept for posting and indicating the specific reasons for idle time. (See 
Fig. 3.18) 

(iii) Propel cire should be taken to ensure that time booking sheets are 
not lost but are suitably retained after completion. 

Various types of forms arc in use for recording worktime. The details 
contained in a form would vary according to the purpose it is to serve and in 
accordance with the requirements of the business. It is, theiefore. not possible to 
standardise the design of worktime records. A few representative types are 
described below : 

(a) Daily Time Sheets ; One sheet is alloted to each worker and the time 
spent by him on each job during the day is recorded. (Sec Fig. 3.4.) This is 
suitable for small jobs of short duration. An advantage of this method over the 
weekly time sheets described below is that because timings are to be recorded 
very frequently, the tendency to accumulate work and write down the timings 
later from memory is curbed. This ensures relatively more accurate booking. 

Daily time sheet is seldom used as it needs a lot of paper work. It may be 
useful in a factory where jobs given to the workers are frequently changed in 
course of the day, e.g. in the case of maintenance workers who work on different 
jobs in different departments. 

(b) Weekly Time Sheets : Here also one sheet is allotted to each worker 
but instead of recording the work done for a day only, record of time for all jobs 
during the week is made (See Fig. 3.5). Unle? promptly recorded, the timings in 
the weekly time sheets, however, tend to be inaccurate. 

Weekly time sheets arc commonly used for recording time for jobs which 
continue for long periods, e.g. building or construction work. Compared to daily 
time sheets, weekly lime sheets need less paper work and the clerical cost is reduceiL 

The subject of idle time has been dealt with later in this chapter. Idle time 
when it arises, is analysed according to its causes and is booked in the time sheets 
to the appropriate indirect work order or Standing Order Number allotted for 
the purpose. In some cases, a column is provided in the time sheet to record 
idle tjtne Alternatively, idle time may be recorded separately in an idle time card, 
a specimen of which is given in Fig. 3.18. 



DAILY TIME SHEET 



Attendance time 








WEEKLY TIME SHEET 



Fig. 3.5. Weekly Time Sheet 
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(c) Job Tickets : Job Tickets (Job Cards or Job Time Reports) arc made 
out for each job (job would mean an operation also) and are allotted to each worker. 
(See Fig. 3.6). When a man takes up a job, a job ticket bearing the particular 
job number is given to him , the time of taking up the job and the time of finishing 
it are entered in the ticket. As soon as a job is completed or suspended for some 
reason, the worker is given a card bearing the number of the next job which he is 


JOB TICKET/JOB CARD 

Job or Work Order No No 

Name of \^orker . Date 

Clock or Ticket No Dtpartmcnl . 

Hourly rate of pay 

Description of Job 

(or Operation) 

QUANTITY 

Produced ‘ Accepted 

f 

Rejected 





Time start 

Time finish 

Hours taken 

Standard hours 

Bonus hours* 

Total cost 

Mncluded in the cost of the job and not cKir 

Signed. . 

'gedto overhead 



hig 3 6 Job Ticket or Job Card 


required to take up. Thus, besides recording time and cost for a job, the job ticket 
serves the purpose of an authority and a guide sheet instructing the worker to take 
up particular jobs. The job ticket, however, does not provide ready means for 
the reconciliation of attendance time with job time, and a separate an^ysis 
according to each man is necessary for the purpose. 

(d) Labour Cost Card : This card is meant to record the time tnke t? on 
the various operations of the job by all the workers employed on it. The Labour 
Cost Card (Fig. 3.7) details all the operations for a job and constitutes the authority 
for carrying out the various operations Instead of allotting one card to each 
worker, the same card is passed round and the time taken by each worker on that 
job, for different operations, is recorded on it. When priced, this card gives the 
total labour cost of the job. Any excessive time or labour cost for a job can be 
easily seen, from the card— this assists in cost control. Sometimes, columns are 
provided for recording details of materials so that complete cost of the job can be 
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Note : Where bonus is payable, suitable columns may be introduced for booking bonus hours and bonus amount. 
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ascertained from the card. It is for this reason that labour cost card is also often 
known as Job Card. 

A disadvantage of labour cost card is that if a job runs for a long period, 
reconciliation of time booked with attendance time becomes difficult. 

(c) Piece-work Cards : Individual time taken for jobs on piece-work is not 
usually recorded. Booking of piece-work time is. however, useful for determining 
the higher slab rates for piece-work if payment is made under the differential 
piece-work system. 

A piece-work card is allotted to each piece -woikcr or to each group of 
workers if group system of piece-work is in vogue. The cards may be made out 
separately for each job or alternatively, one caid may serve the purpose of recording 
the work done on several jobs ; the number of pieces against each job and the time 
spent on them are recorded. A typical foim for a piece-work card is given 
in Fig. 3.8. 

(f) Combined Time and J'^b Curd : The particular feature of this card is 
that it records both the attendance time and the work time of a worker on one 
sheet (Fig. 3.9). Reconciliation of gate time with work time is thus simplified and 
any discrepancy betwixn the two can easily be brought to light. The combined 
card can be more conveniently used when the rccotding of time is done by means of 
docks. 

The time sheets or cards described in the preceding paragraphs may be filled 
in by the workers. Some concerns employ special staff who move from one shop 
to another and record time for all workcr>. The cards are filled, either manually 
or with the help of clock lecorders. Manual records tend to be untidy and are 
sometimes illegible paiticularly when the workers arc required to fill them 
Further, manual recording is not accurate as there is a tendency to book only 
approximate time specially in the case of daily and weekly time sheets. 

Recording detailed worktirac may prove to be expensive in certain cases, for 
example where there are numerous jobs at hand and where workers are very 
frequently transferred from one job to another. A simple method may be to 
distribute the total time/wages of the workers m a department for a period to the 
various operations, jobs, products etc. undertaken in the department on the basis 
of the estimated or standard time for each, as technically determined. 

Reconciliation of Attendance rime with the Time Booked to Work. At the 
end of the wage period or even at shorter intervals if considered necessary, 
reconciliation is made of the time as shown in the attendance records in respect of 
each worker with the effective time of his work. When a combined time and job 
card is in use, this reconciliation is simple as both informations would be avail^le 
in the same card. In other cases, the total attendance as per the attendance card 
is compared with the total time booked to the various jobs on job cards, time 
sheets etc. If the time booked on the job cards is less than the attendance time, 
this indicates idle time during which the worker had oonc no wca-k although he 
was present in the f?ctory. Idle time is recorded in Idle Time Cards. 

In process costing there is often no need to book time on job cards as the 
workers are mostly engaged on the same process throughout the period. No 
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Fig. 3.8. Pieoe-work Card 
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reconciliation is possible nor it is necessary, and the time as per entries in the 
attendance record less the time lost on account of breakdowns, stoppages, etc. is 
taken as the effective time to be booked to the process. In job costing also when 
some workers, particularly indirect workers are employed on the same work for 
the entire wage period, no job cards are necessary. Job cards may also be dispensed 
with in the case of long-run jobs such as building contracts. In such cases, a simple 
statement is prepared showing the names and ticket numbers of the workers 
employed on the same job, contract, process, etc. 


Name 

Trade and Grade 

Hourly rate of pay 

TIME CUM JOB CARD 

No 

Week ending 

Department 


Job No. j 

a 

Q 

Clock time 

Job time 1 

.. . . -. .1 


1 

Idle time 

IN 

€ 

OUT 

START 

FINISH 

1 

l| 

■2-s 

O 

r 

Overtime 

L___ 

Job time 


SUN 










MON 










TUB 










WED 










THU 










FRl 










SAT 






1 








Total 

1 

1 

i 

j 



Total wages : . . . 





Signed 


Fig. 3.9. Comt acd Time and Job Card 

Operatiofis Schedule (Also known as Manufacturing Order, Labour Qrder, 
Manufacturing Progress Instruction Card or Move Order). In enginfcring 
concerns, the planning department issues advance intimation of the future wodcload 
to the foreman of the shop in the form of an Operations Schedule (see Fig^ 3,10) 
wherein details of labour to be utilized in respect of work order or production 
order are shown. If the work order would pass through a number of 
shops which would undertake different operations, each foreman concerned should 
get the schedule relating to his shop. An operations schedule is comparable with 
bill of materials ; while a bill of materials gives a list of materials required, 
operatioBS schedule contains a list of labour operations to be performed. 
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OPERATIONS SCHEDULE 


Description of job Name of Shop/Dept, 

Job Order No Brief instructions . . . 

Probable date of completion 



Kig. 3.10. Operations Schedule 


The advantages of an operations schedule are as follow. - 

(i) The shop foreman can plan the utilization of labour and machines in 
advance. 

(ii) He can also plan overtime and employment or rcttenchment of staff 
in accordance with the workload. When the machines are anticipated 
to remain only partly filled due to low workload, the foreman may 
ask for more orders. 

(iii) Operations schedule assists in the control of labour utilization. By 
posting job cards in a schedule, the actuals can be compared witii the 
estimates or standards, and remedial measures may be taken if 
labour utilization is excessive or if rejections are on the high side. 
Unauthorised operations, if performed, can also be detected. 

Wage Administration. Wage and salary administration is one of the 
important functions of the personnel management which is concerned tvith the 
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determination of how much to be paid to the employees. The major problem is 
to determine a satisfirciory wage structure after taking into account the large 
number of internal as well as external factors alfecting such remuneration. Some 
of these Hictors are labour legislation, collective bargaining with the labour unions, 
wage dilTcrcntial due to gcograpiiical location, cost of living and the wage level in 
the industry concerned. 

The term wage, in a broad sense, covers all forms of cash ‘compensation’ paid 
to the employees of a business and includes salaries, bonuses, commissions and all 
other paj-ments in monetary terms. By usage, the term wage has come to 
stand for cash compensation to the Wi'rkers who arc employed on non-supervisory 
jobs. On the other hand, the term salary refers to the armpensation paid to the 
personnel employed on supervisory work, c.g. supervisors, executives, managers,' 
salesmen etc. 

Though primarily a concenv of the management, the installation of a suitable 
system of wage payment in a business is of particular interest to the cost accountant. 
Wage systems which allow high wages have the cflcct of increasing labour costs 
but this may not always result in high total costs. High wages may have the 
advantage of increase^jl production as well as high productivity, and thus, of 
reducing the impact of fixed overhead and wages on unit costs. On the other hand, 
lov' wages sometimes lead to high unit costs due to reduwd efficiency, low morale 
of the workers, and increase in labour turnover. The cost accountant should 
assess the effect of the various systems of wage payment on costs, and help the 
management in adopting an efficient and economically suitable wage plan. 

Requisites of a Satisfactory Wage Paymeat Plan. In deciding upon a 
satisfactory system of remuneration for labou’-, the following considerations are 
to be kept in view : — 

(i) Requirements and conditions of job or work. 

(ii) The system sliould be satisfactory from the point of view of both the 
employees and the employers. It should have the consent of the 
workers. This will ensure good industrial relationship. 

(iii) The wage plan should be such as to minimise or stabilise labour 
turnover. 

(iv) The system should provide suitable incentive to the workers. 

(v) The plan should reduce absenteeism and late attendance. 

(vi) Workers should be assured of a fair return for the efforts they put in. 

(vii) Workers should be able to produce the largest possible output of the 
required quality. This should result in increased productivity and 
lower cost of production. 

(viii) Cost of operation and administration of the system should be kept at 
the minimum. 

Job Evaluation. After deciding upon a general wage level, the probl em 
of the per sonnel mariagement is to determine h o w much should be paid for a 
' ^Scular job, i.e. w hat istt e worth of a io b. A systematic technique toTi^uate 
die re lative worth ofinlhdividual job is job evaluation . E very jobhas its ow n 
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qharacteristics. Defending upon these characteristics^ jobs demand varying 
degrees of tlie various qualifications, skill, experience, etc., on the part of the 
operators perfoiming the jobs, hjjr example, some jobs may require physical 
abinty, others may need a high degiee of mcatal abihty, while a thud catego^ 
may need skill, experience, and high education. Job evaluation is the 
process of review, analysls^^anj systcinatic classification of ajob in accordance with 
ifs characteristics, x.c. the varying factoy it demands fiom the employees. In other 
words, job evaluation grades all jobs with reference to then mam characteristics 


JOB (’UARACTERISTICS (FACfORSj 


Basic factors 


Malnfacton 




Background skill 


rducsilion* 

50 



and knowledge 

--200 

Irdiri ng 






Expenemce 

73 






200 





— 

— 

Sub-/ac(or% 






•Edn^ation 50 






Nor-Mdtr'c*iIaie 

5 

Sk'll and clToiu 


Mental 


Hig \ Sen )t)l 

10 

rcqii Kd for ji>b 


asonng 

50 

Imciriiidiu^c 

15 

performance 


Ob c vatnn 

30 

D* gicc tiboNc 

20 



Initi /'on 

10 


_ — 






50 



Phv,ic\I 






Muscular f 

30 





Sianiiiu 

50 





Ocxicrity 

10 

Training 75 




— 




• • 




200 


• t 

Responsibilities 

-150 

Degree of supers f ion 

50 





Rcspiinsibilitv for m«itt. n. 

\\ 50 





Safet) tv>r others 

25 





Conlidcnt.dl infiKnicition 

25 

Ph\ Sica! 





150 

iMubCular : 50 




- 

— 

Ugh 

25 

Working conditions 

-100 

Hazard 

30 

Medium 

15 



Risks & Ssifcty 

40 

Ordinary 

10 



Disagrccablcncsi 

30 




Folal 650 


Fig. 3.11. Job Characteristics 

[Example : A job which is required to be perfonned by a non'inatriculate but which requires Mg li 
muscular strength will score, 5+25 ->30 points under these two heads.] 
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SO that the relative merit o f each job i n term s of work value m ay be ^ermined. 
Each job factor is givea a rel ad ^ weightage an d is allotted a liumb^Qrp Qlnb . 
Depending upon its n at ure a nd the extot to whi ch^i^r^uires th e various factors 
f or its performanc e, a job scores a numbe^ of points. A job requiring a large 
number of these factors ^ rank Tu^”ui the process of job evaluation compared 
to another which has smaller number of these factors. Again, two dissimilar jobs 
may have the same gradation if each of them has the same number of points. It 
should be noted that job evaluation is concerned with the characteristics of jobs 
only and it has nothing to do with the rating of the employees performing them. 

The main characteristics which may be taken into account for the purpose 
of job evaluation are given in Fig. 3 11. The list is only illustrative and is by no 
means exhaustive. The points shown against each characteristic arc hypothetical. 
Each concern will have its own method of classification and valuation of the 
factors, depending upon the requirements of the various jobs undertaken. 
Nevertheless, the points once allotted for a factor become a standard against 
which a job is gauged and as such, these should not be subjected to frequent changes. 

Tbe next step in the process of job evaluation is to review the specifications 
of a jr»h anti analyse jnin Us.various characteristics and finally,, evaluate each 
job in terms of pointy as illustrated below : 


JOB FACTORS 


Skill and 



Particulars 

Back- 
ground 
skill and 

efforts 
required 
for job 

Respoii- 

Working 

TotaP 

points 

Job No. 

of job 

knowledge 

performance 

Sibil ity 

conditions 

evaluation 

A 


20 

40 

50 

40 

150 

B 


60 

10 

35 

70 

175 

C 


25 

80 

100 

10 

215 

D 


150 

20 

30 

50 

250 

E 


200 

100 

5 

90 

395 


The jobs are ranked in the order of points obtained and arc placed in a 
number of arbitrary grades. Wage scales or ranges of pay are fixed for each of 
these grades. This would mostly be a matter of negotiation with the trade unions. 
The wages fixed will also depend upon the general pay structure established in 
the industry or any wage awards given and will be related to the cost of living in 
the locality. The gradation and fixation of wages for the various groups are 
illustrated below : 


Points Value 

Grade 

Pay Scale 

Points Value 

Grade 

Pay Scale 



fixed 



fixed 



(per month) 



(per month) 

50-99 

1 

Rs. 300-5-350 

300-449 

V 

Rs. 600-15-690 

100-199 

11 

Rs. 350-5-400 

450-549 

VI 

Rs. 700-20-800 

»)Oa49 

m 

R$. 400-10-500 

550-599 

VII 

Rs, 800-20-1,000 

250-299 

IV 

Rs. 500-10-600 

600-650 

vni 

Rs. 1,000-30-1,200 
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A job which needs high education, training and experience but involves little supervision 
and less hazards may have, say, a total of 220 points allocated to it. The pay scale for such a job 
may, therefore, be fixed at Rs. 400-10>SOO (Grade 111). 

^hil^ fixing the wage structui^ it should be s een that the change of wage 
scal e from one grad e to another is com mens urate wi th t h e increase in the job 
value and that, within the grade itself, the scale is_£rogressivc enough to cater for 
me seniority altJTricreasrit^cxperiencc qf the men. ’ ~ " " 

TR«e are twtTnbh-qJanriiarive methods of job evaluation which do not 
utilize the factors or points values. In one method known as the grading method, 
a number of grades are fixed and arranged in the order of their importance, e.g. 
unskilled, semi-skilled, highly skilled, supervisory, and administrative. Jobs are 
reviewed and then placed in one or the other of the grades according to require- 
ments. Pay scales arc fixed for each grade in the manner discussed above. 

The other non-quantitative method of job evaluation is known as the Ranking 
method. Jobs are graded from the lowest to the higliest : each job is valued in 
terms of the other jobs and a wage rate is fixed for it depending upon the wage 
structure prevailing in the locality. 

The Grading and Ranking methods, though simple to use, easy to comprehend 
and the least costly of all the job evaluation methods are l^ss accurate than the 
factors and points methods which have a quantitative appioach. 

The i/vt'v to which job evaluation method may be put to and the tuUantages 
accruing from it arc detailed belovy : 

(i) Thejnain iililiiy of job evaluation,, jwhich has alread) been discussed, 
is for the fixati^ of ~ wage structure. Fixation of wages on an 
impersonal basis, depending. only upon t he lequirements of Ihje joBs, 
cuts" out personal ei tors and biases This is fair both for the employer 
and the worj^r. 

(ii) Anom alies in the current w ages of individual empl oyees a rc revealed 
by plotting a scatter diagram showing the actual wages vis-a-vis the 
job rating points. 

(ill) Useful information Js available for appointing nciV Avorkci.s. the 
eTact requirement for each job is knowii, ^becomes a simple matter 
fox the personnel department to select the most suitable men out^of 
a number of candidates applying for a post SignUrly, changes from 
one grade to another on transfers, promotions, etc. can be made on 
a rational basis. 

(iv) Job evaluation impiovcs labour relations as. it rules out unfairness, 
nepotism, etc. 

(v) It points out to the paiticular needs of a job. For example, it can be 
s^r^ned vvhether a job requires more safety precautions, more 
sup^ivisioji wsrki OLonoccLliaiamg for the operator who is asked to 
perform it. .. 

Merit gating. The system followed in many concerns for wage progression 
(through promotion, advancement etc.) is based on the determination of the 
reiativejnerits of the employee. One systematic method of determining the 
of the employee is known as Merit Rating. 
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employe e. >^le job ev aluation is d ie process of analysis and classification of 
jo bs ac cording to their c^act cristica . merit rati ng refers t o the evaluation of tEe 
merits of persoins and their classification Into ^qups on that basis. T^^irt^d 
dr~ merifrMngTtes', broadly, iri Tweping an ind ividuars records of per formances 
and ass^ sing tBese^rfbrma nces t hrough some norms or s tanda rds. 'Oie intention 
IS to suHabliTr ev^giin employee on th^basis oniis merit. Merit ratine prov ides 
a system of inc entive without applyin g th e deta iled procedure of work stu dy and 
i s particularly use ful for remunerating, o n relativ^nicrits, indirect workers whose 
perf ormance is difficult to measure. ~ 

Ce^in factors or _ quajitios are established ..for Jhe ..purppse__of rating. 
Exam pl^of iactors in conmum use arcjgiven, below : 

(i) Qual ity of work done 

(ii) Quantity of work done 

(iii) SenM of responsibility 

(iv) Initiative 

(v) Relia^ty a nd i ntegrity 

(vi) Kno^ledje^ skill^experiencet and t^itityde fqr_work 

(vii) Co-operation and i^sciplinc 

(viii) Sense of judgement 

(ix) Attendance and punctuality 

Each of the factors is assigned a po int v alue or p oint ra ting and each employee 
is rated according to the cxten t~oI''nie point va luehe possesseir "The employees 
i^y be ranked ed he r in^vi d ually in o rd er of th e p6mB ~tReyTcore, or they' may 
be arranged in groups ac cording.. tO-their. . commoiTr^ m^i;" Tljejating of an 
i ndividual or a group m ay a lso be e xpressed as a ratio of the normal or stoiidard' 
ratin g. ^ 

The o^ectlves of mer it r ating are summ^**'****^ Kainw ; 

(i) To ^d put the suitabi lity of a worker for a particular job. For this 
purpose, merit rating is linked with job evaluation. 

(ii) TP assess an iniyidiwl’s merit for promotion, grant of increment, 
p ajiient o f reward for good work Jetc. 

(iii) To Krve as a tois for incentive payment and for simjlificatiqn of 

wage-structure. - — 


(iv) To_an^K.the wrkeisLdcfects and to bring put their strong jpoints 
ai^jpecial_abilities. 

Merit rating improves labour relations, reduces labour turnover, and 
stimulates competition among the employees ; all resulting in increased productiPn. 
It has, however, the under-mentioned shortcomings and limitations 


(0 Being _a,„m8ttffl_ mostly o f opinion, th e rating often tends to be 
cffo neou s. Thi s ma y lea d to employee umest. ' 

(ii) Ttejngentive_pffered Olathe basis of mer it rating is not strong 

enoug^_, ’ 
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(iii) l rrelcv ar\t "iny be giv en prominence . Fqi example^ raters 

(persons responsible for rating the employees) be highly influenc^ 
by only one specific (but strong) good or adverse factor which they 
notice in an individual. 

(iv) Raters may be influenced by past rating i ecords of an employee. This 
vitiates their judgement 

Methods of Remnncrating Labour. There aic many well-known systems 
of remunerating labour, each of wliich specifies a distinct method of calculating 
the wages payable to workers. In practice, these basic systems have been modified 
and adopted in numerous ways to suit the needs of individual concerns. This 
accounts for the very large number of methods of wage payment in use. 

Methods of labour remuneration may be broadly classified into two basic 
types, \u. Time Rate System and Payment hy Results These may bo further 
subdivided into the following main types 


SYSTEMS or 



To the above list, two other types, vi/. indiiect incentives like profit sharing 
and co-partnership .schemes, and non-monetary incentives may be added. Though 
strictly not systems of remuneration, these arc methods of giving incentives to 
workers. 

Tliiie Rate Syst em. Known by various other names such as time work, 
day w^.’^y wages, and Ja)^ rate, tljc time Rate system is jierhaps the ol^ 
remunerating labour In tliis system^ th^orkcjls_p^(m to atten^^ 
at a specified rate of pay rcgai^ css o f his outty nti_ T^ wage rate for a day wor ker 
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which hourly, daily, we ekly, fort ni ghtly^ or jaontl^ basis depends 

upon the natur e~of his tra de and skill The rate jis feed taking int o account th e 
rates prevalen t In the part icular ind ustrial l ocality for similar trade and skill. The 
rate may either be a hxed one, or there may be a progressive scale of pay starting 
from a mimmum and rising up to a maximum, in stages, through periodical 
increments 

The method of calculating wages under the tunc rate method is illustrated 
below : 

EXAMPLES I 

Calculate the normal and ovcitime wages payable to a woikman from the following data • 


Days 

Hours 



Rates 


worked 




Monday 

8 hours 

Normal working hours 

8 hours per day 



Normal late 


Rs. 2 00 per hour 

Tuesday 

10 „ 

Overtime rate 


Hours up to 9 in a day at single 





rate and hours beyond 9 in a day 

Wednesday 

9 .. 



at double rate or up to 48 hours in 





a week at singlt rate and hours 

Thursday 

11 



beyond 48 at double lait, which- 


# 



ever IS more benchual to the 

Friday 

9 „ 



work nun 

Saturday 

4 .. 





51 hours 



(/ C IV A ^ Inter) 

ANSWER 









Hours worked 





Overtime 


Normal 


At 



working 


Normal 

Single Double 

Day 

hours 

Total 

rate 

rale rate 

Monday 

8 

8 

8 

— — 

Tuesday 

8 

10 

8 

1 1 

Wednesday 

8 

9 

8 

1 — 

Thursday 

8 

11 

8 

1 2 

Friday 

8 

9 

8 

1 

Saturday 

8 

4 

4 

— — . 


48 

51 

44 

4 3 


Normal wages on tune rate -44 hours xRs 2 00 Rs 88 
Overtime wages Single rate — 4 hours /Rs 2 00-Rs 8 

Double rate ==■ 3 hours/Rs. 4 — Rs. 12 

Total Wages Rs. 108 

Note : On weekly basis also, the overtime for three hours (i.e., 51 hours mima 48 hour ) is 
payable at double the rate. 
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Time work is most suitable for the two extreme grades of workers, viz. the 
highly skilled and the unskilled (including learners and apprentices) and for certain 
types of work, such as 

(i) Wh^e output of the worker is beyond his control, e g where his speed 
of work IS restiicted by the speed of the machines or conveyor belts, 
or where his work is interlinked with and is dependent upon the work 
done by other workers 

(ii) Where output cannot be mcasuied nor can any standard time be 
fixed for it, c g maintenance and repair work 

(ill) Where close supei vision of woik is possjble 

(iv) Where quality, accuracy and high precision in work is of primary 
in^ortancc As the ume-\soikcr has no necessity for nor a tendency 
to speed up work, this results m less spoilage 

(v) Where incicase in pioduction or productivit) is not commensurate 
wTth the incentive paid 

The aihantai^f'- of the tunc rate s)stc'n are as follows — 

(a) Calcujation of wages is nmple msolving less clerical expenditure 

(b) The workei easily undci stands the calculation 

(c) He IS assuied of a steads income for each wage permd 

Although time late of payment is widely applied, the duad^antages aiyd 
shoruomings attached to the system fai outweagh ili merits These are summari^ 
below 

(i) from the woikcrs point of view the system does not encourage 
initiative As the same latc and amount of wa^s arc paid to the fast 
and the slow worktis iheic is no incentive for increased efliciency 
and outtui ii 

(ii) Decrease in productivity leads to using labour cost and reduction in 
profit. 

(ill) Decrease in production results in upsettmjg of_production sc^ules, 
creation of bottlenecks in pioduction, and increase in the cost .^r 
umt. 

(tv) ^sLtnutes of labour cost and quotations given to customer if based 
on time woik, may ultimately prove to he wrong as the actual 
pctformancc will depend upon the inefficiency oi efficiency of the timt! 
worker The employer is entucly d icndcnt on the workers in regard 
to the quantum and rate of production 

(v) Standards for labour arc ditlicult to set. 

There aie a few variations of the time rate system m use which make an 
attempt to introduce an incentive element in the time wages As payments are 
still b ased on attendance anu arc, strictly speaking, not related to output, these 
methods cannot be classed under any system of payment by results Three such 
methods are discussed below . 

(a) High li'age Plan : Under this system, the time rate of a worker ts 
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fixed at a l ev<>) than the usii.*^! r ate prevalent ia the lo cal ity for that industry. 
Correspond i ngly, a high standard of e fficien cy and ou tput is reqffircd frbm^^m. 
Su itable working co ndi tions ar e created to e nable the w or ker to achieve the 

standard. Those who arc not able to come jip_ i<L.the..stan^rd taken off the 

~~ 

The High Wage Plan is suitable where high quality of work and also increased 
productivity are required. For the successful implementation of the plan, it should 
be possible to measure output in suitable units and to set standards for them. The 
method has the following aclvcituigcs : — 

(i) Like the ordinary time rate method, it is simple and inexpensive to 
operate. 

(ii) It provides suitable incentive, lucrative enough to attract highly 
skilled and efficient workers. 

(iii) The method aims at the reduction of unit fixed overhead cost resulting 
from increase in production. 

(iv) Increased productivity may result in reduction of unit labour cost. 

(v) Less supervision is required. 

(b) Mi'osjitcdj^a}' U'or& (pr-Gr xuliMted .Iinu: . This method is jiascd 

on the p^ciple that the hourly rate of the time worker consists of two pjirts ; one 
eff the parts is the fixed el eme nt based on^thc nature of F;ic job, i.e. the rate for JLhis 
uart is fixed! on the basis of job requirement's, and the other part is the variable 
portTon ^tc H varies fo r e ach wor k_er de pen ding upo n his^ merit rating a nd t he cost 
nfjiyin g index . The aggregate of the two parts, termed as Measured Day Work, 
constitutes the composite day rate of a worker. 

The complications involved in this method restrict its suitability as a system 
of remuneration. As the rate is based on two different elements, there are separate 
time rates not only for each worker but also for each job. The problem is further 
complicated if the workers move frequently from one job to another since in that 
case there would be, by permutation, a very large number of rates in use. The 
rates so fixed are not easily understood by the workers. Further, merit rating 
tends to be arbitrary and unless changed at rapid intervals, the rating will not 
reflect the correct ranking of the qualities of a worker. Due to these reasons, the 
measured day work system docs not find much favour with the workers as well. 

(c) : Differen t hourly rates ar e fixe d for differe nt 

levels of efficieapy. the normal time or 

day rate is p aid. T he rate g radually in r eas cs in steps for cfiiciency slabs 

the stantod. Bein g lin ked w ith the output and efficient^ of the workerSj^ this 
s ystem cannot stTictly be classed as a"timc rat?'m^b"(l of p ayme nt. T]liis is more 
aJcmto the differe nt i al piece-wo r k systcin w itMater. Thc^method is ill ust^^ 
below, with the help of assumed figures : 


Up to Standard (say, 75 % efficiency) 
From 75% to 80% efficiency 
81%lo 90% „ 

,. 91% to 100% ,. 

„ l«%tol»% „ 


Day Rate 

Normal (R*. N per hour) 

MOxN 

1-20XN 

I-30XN 

1-40XN 
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P ayment by Rc snlfs. S^^tems of remuneratin g labour io which, the payments 
n^e have dirtfcyieldtjpn^wth.thc outtu rn of the workers tye known as systems of 
‘P^mcat ^ results*. For raanj such systcmji the attendance of the worker or 
the time hej^dkes for_doing_a job hds j\«^bcaiin£ on the rale o r amount o f payment. 
A special feature of these systems|s tJhat^the worker gets a direct Onancial incentive 
and h e~is ^li berty t o Inc rease hjs outturn un;l t’ms icccive payment accQrdiiig.to 
his abil%, energy, aod spee d (jf work. Systems, pf payment by_rcs^ts may te 
fiiroadly grouped into four catcgoiies* namely : 

(a) Systems in which the payment is directly pioportionatc to the worker’s 
output, e.g. straight piece-work system ; 

(b) Systems m which the proportion of the payment to the outturn increases 
progrcsslscly with incrc,isc in prtKlucin.i, c.g diirerential piece-work 
system ; 

(c) Systems in vshicli the late of p,iyment deci cases with increase m outturn, 
e.g. prcnmin bonus methods ; and 

(d) Systems with carnints \ai>mg m ptoportions which differ at dilfercnt 
levels of production, c g. accelerated premium systems. 

Requisites for a Successful Incentive .System of Payment. For the successful 
working of an incentive system of payment by results, the following factors should 
be kept m view' : 

(1) The system should l>c simple and easily understandable by the workers. 
Piopcr undei standing and co-operation keep up workers’ morale. 

(2) The cost of opeiating the sy^teu should be reasonably low. 

0) The scheme should bo such as to be susecpuble to e.isv supervision. 

(4) The incentive should be large enough to induce wo'^ers to achieve it. 

(5) The time lag between the peifoimancc of the work for v> Inch the payment 
of the incentive is due and the actual payment should be reduced to 
the minimum 

(6) The system should be fair enough to meet the viewpoint of the employer 
as well as the employees and it should be applied m a manner that would 
be f,ur to both. 

(7) The nates and standards li.Tcd should be reasonable so that each worker 
gets a fair chance to earn the incentives. Uiiret'oaably high standard 
of peifoimancc which the worker is not capable of achievu g should not 
be set. 

(8) For work above the standard, the reward .should be sufficiently 
high. 

(9) The system should be flexible so that minor changes, as necessary in 
the method of calculation, can be easily made in oidei to suit changes 
in production methods. Such variations should not seriously affect 
the basic system of payment. 

(10) The workers must be properly educated and motivated by the desire 
to cam money. 
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(11) There should be an equitable distribution of work and no worker 
should suffer a deduction of earnings for factors beyond his control, 
such as for stoppage of work due to lack of tools, instructions, or 
materials, or due to power failure or due to breakdown, or slowdown 
of the plants. Such contingencies should be covered by, 

(a) including extra time in the standard, wherever practicable, or 

(b) payment of idle time wages, or 

(c) payment of minimum guaranteed wages. 

(12) There should be a satisfactory system of inspection so that workers 
are paid only for good performance. 

(13) The incentive system should be conducive to the setting up of standard 
costs and budgetary control. 

(14) Working conditions should be as uniform as practicable so that the 
worker can fully control the rate of his output. Factors which normally 
affect output adversely are : deterioration in the quality of the input 
materia] and tools, machines of low efficiency, noise, dust, fumes, bad 
lighting, etc. 

(15) There should be no rate cutting and no ceiling should be placed on 
an individual's earning. Standards once set should not be altered unless 
there is a change in the method of production. Payment should be 
made in accordance with what has been agreed upon by the employer and 
the workers. 

(16) The system should be introduced on a permanent basis and should 
not be discontinued in times -of financial stringency. No incentive 
system should be introduced only as a stopgap arrangement m order 
to temporarily tide over labour troubles. 

(17) Workers putting in the same amount of effort should get uniform 
incentives irrespective of the jobs involved. 

(18) Indirect workers should also be included so as to get the benefit of 
incentive plans. 

Introduction of an Incentive Scheme, flic c-tablishmcnt of a satisfactory 
system of incentive requires a high degree of managerial skill. When the incentive 
scheme is introduced for the first time, workers arc apt to view it with suspicion, 
particularly so, if they had the experience of their rates being cut in the past. In 
order to avoid labour troubles and disputes cropping up at a later stage, it is 
essential that the rates and standards are correctly fixed and the system eSciently 
administered. 

The precautions to be taken and the mam considerations to be kept in view 
while installing a satisfactory incentive scheme arc as follows : — 

(i) A start may be made cither with one department, or a particular job. 
The department selected for introducing the scheme should be the 
one where relations between the labour and the management ate 
cordial. If a job is selected for the purpose, it should be ensured that 
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there would be in future, no scarcity of materials and other resources 
required for production. 

(ii) A proper Methods Study should be conducted in order to determine 
improved methods of production, routing, etc. 

(iii) The scheme should be discussed with the workers’ representatives. 
The intricacies should be explained and the workers should be assured 
that there would not be any rate cutting. 

(iv) Suitable instructions regarding the methods of calculation of bonus 
etc. and the payment of wages should be given to the time office, 
wage office and other departments concerned. 

(v) Suitable forms should be designed for booking of time, recording of 
performance, and payment of bonus and other incentives. 

(vi) In the initial stages after the introduction of an incentive system, the 
worker should be assisted and given all facilities to earn satisfactory 
incentive payment. . 

(vii) As a measure of safeguard against incorrect fixation, new rates should 
be treated as provisional and should be finalised later only after the 
lapse of a specified period when the results of*their actual working 
are forthcoming. It should be noted that this runs counter to the 
point at (iii) above, viz. that there should be no reduction in the rate 
of incentive payment. It should, therefore, be properly explained 
to the workers that this safeguard could at times be in their interest 
as well. 

Work Study. Work Study is a pre-requisite for the successf ul imp lementation 
of all syste ms of in^ ntive~~wage~p aym fflt an^ is an importan^nalytTcaTtwl 
used as Xbasis for improvement of productivi ty. It is a coi^ na tion of two clea^ 
d istinct but closely related technique s, viz. Meth od Study an d Work Mea surem ent. 
Nfeth^^Study is the pr^c^ss of analvsis~o ra work tojee how things a re done, the 
objective being to improve method s. Work Measurement is The p rocess of 
asses sment of work with a view to eliminating ine fficient time and for the purpose 
of settin g standard for the amount of work which an eifnployeg^ThgnW 
w ithin a g iven per iod. This invo lves tw o processes, viz. ^d rioirStu dy^o a nalyse 
how workers do a task ’ ^d Tim e S_^udy Jo deternjjna. .howjpng^ thcy_t^(^to 
d^. 


Method Study. Method Study a ims at - iproving methods of production 
t <»i^Hing to effect ive use of~ t he existing res ourc es. I te te chniques inv^ve'^e 
following steps 

(i) S ystema tic recordi ng of the existing layout, wptjc allo cation, 
arrnnp»nn»ivrmid th e drtailed m etho ds of working. Tifcs Is^ done 

the help of flow proce ss charts aiid'Hd^w jGagrams (for stud^iiig 
sequence and flow motio n study o p eration chiat s. and 

multi-activity char ts (for studying method of work). 

(ii) Analysing the process into it s operation elements and examining in 

existing and proposed methods of doing a wor k. 
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(iii) Deve loping and applyin g ne w and improved methods that are easy 
an(f effect ive. This would indicate tK e best possible way of doing a 
This is done by eliminating unnecessa ry operationjr~and 
mo vement s, stmplifyiixg the existing operations — by chan^ng~~6r 
rearr anging thiT opeiation s by cdmHihmg a number of opera tions~ or 
r educing the number of operations -and laying down the best scauence 
of essential op erations, 

Method study contributes largely to the elTicicncy of an undertaking. The 
following advantages of method study may be noted : — 

(a) Improv ed inethod, la yout, and design ^ work ensures effective use 

of men, material, and otlwr resources. ’ 

(b) Unnecessary and wasteful mcdiods arc pinpointed with a vicwjo 
either uhproving upon or eliminatingTITem'al toge thCT. This leads to 
r^urtTbiTTn the work c onte nt of mi operation, economy in human 
efforts, and reductionof fatigue. 

(c) ifighest possible level of activity is achieved. 

Work Measure ment. I n t h^e proce ss of wor k m easurement. Mot ion Study 
precedes Time Stud y and the two techni que s arc b ette r known as T’/we arid Motion 
Shid^. Motion Study involves the study of " the mannj^ a wo^er 

performs a task so that unnecessary movemen ts ma y be eliminated, ciwie^, 
movemenfs'm ay be intro duced and bet ter and eff ective usc_of the Hu man resour ce 
can be made. 

Work measurement involves e stablishmen t of the work co ntent of an ope ration 
which has been improved and established b y m et hod study . W ork co ntent 
i s the tim e required fo^r doing a spccified_s tandard task by a w orker qua lified t o 
do it The purpoM of work mrasufement is to determine the cflecUvc ^le fo^ 
doing A task a Ref se paratm^ 'and" climlnanhg ~fli~(rTneTIectKF or wastrful time. 
Another function^dTwork measurem en t is to fix standard time for a^sk'ohjhc 

of w hic h payment o f incentives to workers may biTraadc. llic ot her u ses 
a re as follow s : — 

(i) To provide basis for improved utilization of machine and man efforts. 

(ii) To assist in production control. 

(iii) To provide information for setting labour standards— a step towards 
labour cost control and cost reduction. 

There arc various techniques by which work measurement is carried out. 
These are beyond the scope of this book but mention may be made of Time ^tudy 
which is the most important and well known technique for determining the 
work-content of a task. 

The technique of time study consist s of the following step s : — 

(a) Breaking or analysing thej^k into its constituent motions, i.e. operation 
or w ork eleme nts. 

(b) Timing each clement with the help of a stop watch or any other tim e 
reconhng equipment. This consist s of recording the tim e taken by a quaUfi^ 
averay worke r to p etfer m the ope ration element. Several obs^rviSSas are 
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made employing ^iferent persons to perform the t a^. The average of these 
observatIbiu~gives the normal or Base time required for each element. As the 
operators who are timed will each have different degrees of skill and efficiency, 
individual skill and effort of the operators are assessed during the time study ; 
the average normal time is obtained by multiplying each individual time with the 
operator’s merit rating. For example, if an operator A takes, in three observations, 
20, 22, and 18 minutes and another operator B takes 22, 24 and 26 minutes to 
perform an operation and their rating ratios are 55/60 and 50/60 respectively, 
the average normal time will be 19-16 minutes, as follows : — 


OPERATOR A : 

OPERATOR B 

Minutes 

Minutes 

20y^=-- 18-33 

60 

22x52=18-33 

60 

22 < --20-16 

24x52^20-00 

60 

60 

18x55=16-50 
^ 54-99 

26x^=21-66 

^ 59-99 


Average -=114-98 ^6= 19-16 minutes 

(c) Mowances.are made for fatigue and other contingencies like 
compensation for idleness inh^e rent in the n^thod o f work , and periodic stoppages 

re-grin ding a nd re-setting of tool^tc. The Base time plus the time provided 
for the above allowances gives the standard time allowed for the operation element. 
Assuming an allowance of 10% for fatigue etc., the standard time for the operation, 
the base time for which is 19-16 minutes, will be : 1916 ’ 10",' of 19-16 - 21-08 
minutes. 

(d) TTie ag gregat e^ of the sta ndar d allow ed time for jiH the elements gl\e^ 
the standard time ajlowed for a task. The work contenT of a task may also be 
expressed in terms of stmiEirUlibufs. A standard hour measures the amount of 
work which should be performed in one hour. A task for which standard time is 
21-08 minutes contains 21 08/60 0-35 standard hour of work and an operator 
who performs 100 such tasks in a week of 48 hours is credited with 100 v 0-35, 
i.e. 35 standard hours of work. 


Advantages and Disadvantages of Payment by Results. .The adygntgzefi of 
systems'cTpa^meht By results are 'inumams^ below : 

(i) ^Initially in the process of work measurement carried gut Jbrjthc 
purpose of fixafibiToT ^nd^ limeJaTusel^s efforts and movements 
ire' detected~an3 'cEmlnaiea ^'nd the nwst ^normaJ inethgljpf 
doing a iialfrs'deiemuhedr by itself, reduces lab our coste . 

(ii) Loss of producQontImeJs r^uc^ ^dihffgJOM*jmunLUtiliz^ 
o nhe ft^ur oes Kte spaceT ff ant and m achinery. ^ 


9 
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(iii) There is anJ ncrease in produc tivity ; more work is turn^ out in a 
shorter period of time. 

(iv) Incre^ in prod^tion results m lower , costs due to the red u ction in 

fixc3^st unit of procluction. " 

(v) The earnings of t he wor kers gojup : this raises personnel m oral e. 

(vi) It is possible to estim ate labour cosjs a n d set labour standj^ds 
aucuratcly. 

(vii) Less sup ers isi on_work isjatluired. 

Unless proper measures are taken, systems of p.iymcnt by lesults often turn 
out to be disadvantageous. For example : 


(0 Wit h the inciea sc inJJlsicmpo of wor k, the qu ality of production is 
likely to deteriorate. This can, no doubt, be obv iated by a strict 
sy^m of inspection anif quality contr ol b ut at higher costs . 

(it) If the rates are not equitable for the various _gradcs of workeis 
employ^ on simflarJasksT they would clause discontent. Howeser 
correct aiid fair the rate fixing may be, workers are not prepared to 
accept almost any kind oljob ; they arc reluctant to undertake jobs 
which, 'm t^ir opmion, are unremunwative. 

(iii) their. jpa^rness to speed up in order to earn more, the workers 
may disregard safety precautions and thus expose themselves to 
greater risks of accident^ 

(iv) Most of the payment systems are expensive and need addilipnal 
expenditure for installation and operation. 

(v) Orntip systems of payment by results, if not properly organised, 
result in dissaUsfaotion among the workers constituting the group. 

(\i) OisMntentmcnt may also be due to incdicient workers being jealous 
of^the efficient workers who earn higher wages. Efficient workers 
m^ lose the friendship, co-operation and regard of their colleagues? 

(vii) The workers may be satisfied with a lower wa^ level mid may no^ 
like to exert for achieving the stanffi^d expected, pa rt ic ularly ^Ve 
day rates are go iff^wd.' ni eylh ay alsi^be under the apprehension 
that if they earn high bonus, the rates may b^cutT “ 


Straight Piece-work System. This i&-lha. ^si mplest and mo st comiqo n of 
a U the methods of pay ment bv resu lts. In t his system , each oper atio n, job, pr u nit 
of p roduction is termed a pie ce. A ra te of p ayment, kn o wn as the pie ce-^ te or 
piece-work rate, is fixed for eac h piece . T he worker is paid on his outtur n 
re gardless ofthc time h e takes. for it s performanc e. Th e earn i ng of a worker is 
c alcijated bv multiplying the number of pieces turned out by him by the specified 
r^e f or each pieep . 

Wages = Number o f units produced X piece-.^te for each pie ce. 

The piece-work system can be applied with advantage to work of a standard 
or rqietitive nature, where fixation of piece rate ia comparatively easy and the 
worker is assured of an uninterrupted flow of work. Being constantly engaged on 
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the same type of work, the piece worker can be expected to become an expert on 
his job and thus, he can gradually increase his earning. The system cannot be 
applied where it is not possible to measure the outturn in suitable units. 

Fixation of piece rate presents a major problem. The first step in rate 
fixation is to determine the time required to complete a piece. This can be done 
in several ways, viz. from past experience, or by estimation. Work Study or 
Time and Motion Study. If the work was previously on time rate and records of 
time taken to complete it arc available, the average time, with suitable modification 
and excluding any abnormal figures, can be adoplcal as the basis for rate fixation. 
For new jobs, a few trial runs on day work basis will afford suitable estimates for 
fixation of the rate. Piece-work rates should not, howeser, be introduced before 
production is established. Fixation of piece rates by sucli methods arc haphazard 
guesses which eventually lead to complications, losses, and labour unrest if the 
rates are loose or tight. 

The widely used method, therefore, for fixation of piece rate is work study 
or time and motion study. The allowed or standard time for the job or operation 
is determined bv time and motion study. A time study sheet shown in Fig. 3.12 
illustrates the manner in which the time operation for eaclj element is recorded 
and the standard time for an operation determined. 

TIML STUDY SHELT 

Job : IJiiJiing a hole, 0-05 cm. diameter. Department : Machine shop A 

in Mild Steel Plate (C oniponcnt No : Operator : Machinist Grade C 

2Ac), 2*5 cm. x 3 cm. > 0*30 cm. Houi ly rate of pay : Rs. 3*50 

Opruition Elements Time observed 

iAveui\\‘) 

{ Mifwres per pia c) 

Preparation 

Read/Tako iiistiuclions, walk to bench and hack wiih vvoik, 


place pieces in the in-box (100 picvA.*'* i;i a hatch) *0.007 

Operation : 

Pick up one piece, place in jig, tighten 0.060 

Turn jig, place drill in position, lower drill 0.252 

Drillhole 0.125 

Remove drill up, clean chips, place piece in the out-box 0.156 

Base lime (Moor to floor lime) O.NX) 

Fatigue and other allovsance, 10"^, 0.060 

Standard time, per piece 0.6^ 

♦(0.70 mt. per 100 piecc^ - 0-007 mt, per piece) 


Fig, 3.12. Time Study Sheet 

Having arrived al the standard time, the next step in the Jixation of a piece 
rate is to correlate the time with the wage rate. Tliis is simple if the worker has 
fixed assigned hourly or daily rate of pay. If the standard time per piece is assumed 
to be 0-66 minutes, the piece rate for the drilling operation to be performed by 
the Machinist Grade C (assigned rate of pay Rs, 3*50 per hour) on 100 pieces 
will be : 

Rs. 350 x?^x 100- Rs. 3-85 
60 
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Sometimes a percentage is added to the standard time or to the piece rate to 
allow an extra incentive to the woiker. For example, if it is intended to allow an 
extra incentive of 331°.,, the standard time is increased to 0 66 t 331®^ of 0*66 
as 0*88 mt. and in that case, the piece-rate will work out to Rs 513. 

Difficulty, however, arises if the worker has an assigned montlily rate of pay 
which increases in graded steps As the eflcctive houi s for all the calendar months 
of the year are not equal, the hourly rate of pay obtained by dividing the monthly 
pay by the number of hours in the month varies fiom month to month For the 
purpose of fixation of piece-work rate, an average or standard number of days for 
all the months is, therefore, adopted. In case of progressive pay, the average or 
middle point of the scale is usually adopted. This is illustrated belovs ; 

Machinist Grade B, Scale of monlhb pay Rs. 600-20-1,000 

Working hours per day 8 

Standard woi king days in a month 25 

Elfcctivc hours per month- 2S s 8 200 

Mid-pomt of scale = Rs. (600-H,000)/2 Rs. 800 

Hourly rate of pay — Rs 800/200 Rs 4 

Another method is to take the average pay as, minimum f |(maximum- 
minimum). For the pay scale given above, the average pay will be 

Rs.600-({(Rs 1000-Rs 600) Rs S66 67 

The average pay is usually adopted in old factories where most ot the workers have reached 
higher stages in the pay scales. In factoiics just set up, the pav adopted under the ^ive 
mentioned methods will cause inflation of the piece rate 

Under the stiaight piece-work system, laboui cost per umt remains constant 
at all levels of production efficiency With the increase in production, however, 
fixed and semi-vanablc overheads are spread over larger units of production 
resulting in deciease in total unit costs 

Calculation of wages is simple and easy m the piece-work method It olTcrs a 
powerful incentive to workers who get wages directly pioportionatc to their efforts 
It, howevei, suffers from the diuidiantagis attached to the system of payment by 
results stated earlier In addition, the following fuithcr disadvantages may also 
be noted 

(0 A piece-worker gets return only to the extent of his outturn and his 
other special factors and qi-alifications arc ignoied 

(ii) If a w'orkcr is satisfied with low production and consequently low 
wages which he considers are sufficient for him, it is difficult to 
maintain production targets. 

(lii) Unless there is a minimum guarantee, the worker is not assured of 
full pay. The wages that he earns may also vary from period to 
period. 

A modification of the piece rate method introduces a guaranteed daily rate. 
Efficient workers may not need the guarantee but others may be paid at the time- 
rate if it IS higher than their piece-work earmngs. This protection may be given 
for only specific jobs which have relatively stiff piece rates, or it may be given for 
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the wage period as a whole. In the latter case, the inefficiency in some jobs may 
be partly set off against efficiency in the rest and the balance paid as the guaranteed 
wage. The diftcrcnce between the guaranteed wage and the piece-work earning 
is generally treated as overhead cost. Guaranteed payments are, nevertheless, to 
be discouraged because combination of guaranteed time rate with piece-work takes 
away the incentive and thus makes the piece-work system less etfective. 

Standard Hour System oj Piece-Work. The difficulties mentioned in the 
preceding paragraphs regarding the correlation of piece-work time with wages 
are obviated under the standard hour system. Also known as Piece Bonus, Time 
piece work, or 100 percent Bonus Plan, the standard hour system is a variant of 
the straight piece-work system, in which the standard time allowed for a piece is 
adopted as the piece rate without expressing it in terms of money. Payment is 
made for the standard time at the time rate if the worker completes the work 
within or in less than the standard time. If time taken is more than the standard, 
payment is still made only for the standard time allowed unless the daily rate of 
pay IS guaranteed. The following example illustrates the method : 


lUm. iv I Uc of pay Rs. 2*00 

Time allowed 8 hourr* 

(Standard time) 

Case (i) Tunc taken 6 hours 

Wages Rs. 2 00x8 =Rs. 16 00 

Case (li) Time taken 10 hours 

W.HJCS Rs. 2 00 / 8 -Rs, 16 00 

But ,f day rate is gu.iiantced. 

Wages Rs. 2'00 ' to --Rs. 20-00 


Compared to the ordinary piece-work system where picso rate is related to 
money value, the standard hour sj'stem has the following addition.il advantages : — 

(a) It is comparati\cly simple to operate. 

(b) The rate once fixed need not be changed with any variation in the 
basic rates of pay of the operators consequent upon change in pay 
stiucturc or due to operators of difierent grades and rates of pay 
being employed on the same work. 

(c) Tlie method meets one of the shortcomings of the ordinary piece 
rate system, viz. that in the latter system, the worker docs not get any 
reward for his loyalty and length T service and that ihe same piece 
rate applies both to the new and old workers. 

Care should, however, be taken under tliis method to safeguard against high 
rated workers being deployed on work meant to be done by men of less skill on 
lower rates of pay. 

Contract System. In this method which is simiktr to the piece-work system, 
a contractor is engaged to provide the labour force for doing a job, other facilities 
luting provided by the concern itself and the contractor is paid an agreed amount 
for the service. The method enables pre-determination of the labour cost with 
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reasonable accuracy and is suitable where a concern does not consider worthwhile 
appointing labour on a permanent basis. This also relieves the management of 
the bother and the time involved in the matter of recruitment, administration, etc. 
of workers. The difficulty, however, is that there is lack of administrative control 
of the workers engaged by the contractor and the risk of damage and loss of 
equipments cannot be ruled out. 

Differential Piece-work Systems. Differential piece-work systems provide 
for higher rewards to more efficient workers. The basic feature of all differential 
piece-work systems is that several piece-rates on a slab scale arc fixed for a job or 
operation. A definite task or standard of efficiency is set for each job or operation 
put on piece-work. For different level-ranges of outturn below and above the 
standard, different piece-rates are applicable. For instance, payment at the normal 
piece-rate is made for work performed within and up to the standard level of 
efficiency. If the efficiency exceeds the standard, payment at a higher piece rate 
is made. For still higher efficiency, higher rates are applicable. In certain systems, 
payment is made at rates even lower than the normal piece-rate if the efficiency drops 
below a specified minimum level. 

Compared to other incentive systems, differential piece-work systems offer 
more inducement to fhe workers to increase productivity and earn higher wages. 
These systems are, however, complicated and expensive to operate and are difficult 
for the workers to understand. With the increase in production efficiency, the 
laoour cost per unit of production rises. A stage may, therefore, be reached where 
the advantages derived from increased production, e.g. reduced overhead cost jyer 
unit may not be sufficient to neutralise the rising labour cost. 

A few well known differential piece-work systems are described here. 

Taylor Differential Piece-work System. In this system, two widely differing 
piece-rates are set for each job. The lower rate is based on 83% of the day wage 
rate and is applicable if the efficiency of the worker is below 100%. The higher 
rate is based on 125% of the day wage rate, to which is added an incentive element 
of 50% of day rate. This rate is applicable to work done at efficiency levels of 
100% and above. 

The efficiency of a worker may be determined as a percentage, either (i) of 
the time allowed for a job to the actual time taken, or (ii) of the actual output to 
the standard output, within a specified time. For example : 

(i) Standard time allowed for a job — 'O hours 
Actual time of performance for the job — 40 hours 

30 

Efficiency- ^ x 100=75 % 

40 

(ii) Standard output — 10 units per hour 
Actual output-~12 units per hour 

Efficiency”-- 100-- 120% 

The day wages are not guranteed in the Taylor method and because of the 
high disparity in the two rates, the slow worker is penalised but high rewards are 
attached to efficient work. 
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The method is illustrated below : 


Wage rate Rs. 2 40 per hour 

Standard - 2 units per hour or 16 units per day of 8 hours 

2*40 

Therefore, ordinal y piece-work rate — Rs. 1*20 per unit 


I ow piece rate 81®' of Rs. 1 20- Rs. 0*996 per unit 
High piece rate 125®^ 1 20 ^ 5 % 1*20 Rs. 2 10 per unit 
If a \sorkcr, A produces 14 units in a day of 8 hours, 

1 fTicicncy S7 5®o. loss than 100% 


AppKing the lower piece rate. 

Wages of A 14 Re. 0 996 Rs. 13*944 or Rs. 1 743 per hour 
If another workoi, B produces 18 units in a day of 8 hours, 

1 V 

1 llhiLiicj 1 12 5%, I c. more than KWi 
16 


Appl>ing the higher piece late, 

V gt. 'B 18 -Rs, 2-10 Ri. 37 SO or Rs 4-72 S per hour. 


At->ntik Difjcrential Pwci-Ratc Syshm In the Tajlot system, the effect 
on the wages of a worker is sometimes very slurp, particularly in marginal cases. 
1 or example, if the efficiency of a w'orkei falls even slightly below the standard, 
he IS heavily penalised but as soon as he reaches the standard or even slightly 
exceeds It, the reward is substantial. The Merrick diffciential piece-rate system 
smoothens such shaip differences thiough thice giadual rates 

In this system, tlierc arc thicc piece-rates for a job but unlike the Taylor 
system iheic is no punitive rate, i.c. none of the latcs is hxed below the normal. 
The r.itcs are applied as under : 


Efficiency 

up to 831 ’’o 

up to 100"i 

above 100®i 


Pieic-rate appli table 

Nonml rite 

lO^o aboNC normal rate 

30 % above noimal rate 


Under this method also, day wages ate not guaranteed. The standard set is 
very high but once a worker reaches the standaid, he gets high vvages. 


Gantt Task Bonus U'agc SyUvitt. Tins system is a combination _pf time - 
work and pi ece-work ^nd unlike the Taylor a.nd Meriu^ plans, day wages under 
thi^stem arcYuarantccd. ~ A lugh standaidjn vsk is set and payment is made.at 
finvM-Se'lbf proHucrioh below lhe_stand,ird. If the standaid is achieved or 
^ e^c d. ~iuvmcnr Ts made at a high picc^rafe. Tjie piece-rate is i>Q fixed as to 
include a bonus of over^thc timc-iate of the worker. IfUic standard for ajob 
is^fixed, say at e'fiiciency ^ the piece-rate is Re. 0*30 per piece. or unit, a 
5v6rlter'wnosc liburly rate of pay is Rs!" 2.^ will be paid as follows. : 

Below 80% efficiency “ Rs. 2 40 per hour 

At 80% efficiency and above Rs. 2 40 <-20% of Rs. 2-40 

-Rs 2 88 per hour 
. or Re. 0-30+20% of Re. 0-30 

->Rc. 0 36 per piece (High pieoeiate) 
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The earnings of the worker and the labour cost per unit under this method 
at various levels of efficiency are illustrated below : 


Efficiency 

Production 

Wage rate 

Total wages 

Labour cost 

% 

per hour 

per hour 

paid per hour 

per unit 


(units) 

(Rs) 

(Rs) 

(Rs) 

40 

4 

2*40 

2-40 

0600 

50 

5 

240 

240 

0 480 

60 

6 

240 

2-40 

0400 

70 

7 

240 

2-40 

0*343 

80 (Standard) 

8 

240 

2 88 

0 360 

100 

10 

2-40 

360 

0 360 

120 

12 

2-40 

4 32 

0 360 


it will be seen from the above that the labour cost per unit is reduced as 
efficiency approaches the standard At standard efficiency, however, there is a 
slight increase m unit cost which is maintained uniformly for all higher levels of 
efficiency. 

Enurson Effuiincy or Empiric System In this system, the standard of 
•fficiency is set at 66*1 or 67”„. The worker gets his guaranteed day rate for 
eflBciency up to the standard ; at higher effiaency levels, he is entitled to a bonus 
The bonus payable at efficiency levels above 67 is computed as percentage of 
the hourly rate (10“„ in the example below) It increases progressively 
with increase in efficiency in such a manner that at IfK)”^ efficiency, the 
bonus IS 20% of the hourly rate. For efficiency beyond 100%, the bonus increases 
at a faster rate . an additional 1 % bonus is added for each increase of 1 m the 

efficiency beyond 100 %. Thus at 1 30 % efficiency, the bonus is 50 (20 % 30 

A chart showing the wage payment at various levels of efficiency, is given 
below : 


Production 

units 

Standard 

hours 

allowed 

Actual hourh 
taken 

Efficiency 

0/ 

yo 

Bazkic hourly 
rate of pay 

Bonus 

Hourb rate 
after 
inclusion 
of bonus 

Total wage 
payment (cost 
per KX) units) 





Rs. 

% 

Rs. 


100 

10 

25 00 

40 

240 


240 

6000 

100 

10 

20 00 

50 

2-40 

— 

2*40 

48 00 

100 

10 

1500 

67 

240 


240 

36 00 

100 

10 

12 50 

80 

2-40 

10% 

264 

3100 

100 

10 

1000 

100 

240 

20% 

2-88 

28 80 

100 

10 

8 33 

120 

2-40 

40% 

3*36 

27-99 

100 

10 

7*70 

130 

2*40 

50% 

360 

27-72 


(Id certain eases the hours saved ore also paid at the time rate, In addition to the boons.) 
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The bonus is usually calculated on the combined efficiency achieved for all 
the jobs in a wage period taken together and not individually for each job. 
Efficiency for this purpose is calculated in the following manner (on time basis) : 

Efficiency Standard time allowed for all jobs done in a period x 100 

* Total time taken for all jobs done in ihc period 

When calculations are made periodically, inefficiency or slow work in respect 
of some jobs reduces the high bonus gained by efficient work on other jobs. The 
worker is thus compelled to work at a uniform rate and slow work is avoided. 

The disadvantage of this method is that up to the standard efficiency, there 
is no incentive and even beyond the standard, the incentive is not appreciable 
enough. The result is that the average worker is satisfied with his guaranteed 
day rate and whatever bonus he is able to earn for efficiency between 67 ?"' and 
100 %. 


Premium Bonus Plans. In th e time-rate method of payment, the disadvantages 
arising out of slowness or i ne fficiency of workers ar e borne Ty the einpl bwr 
aJon^ ~Si miIa rTy "any gains due to the e fficiency of time workers go entire ly to 
the employer an d the wo rke rs ar e n ot benefited . In th e piei^woil c~^stern. the 
efficieni^ or o ther wise of the workers does not affeerthe employer in so far as the 
unit labo ur cost is c oncerned . IT Tn flTlcient pi^'^rker is able to increase his 
output , he derives full benefit th ereof in th e shape of increase d wages and the 
em^oyer is b enefited by reduction in ove r head co^ per unit. Premium bonus 
plans differ from the systems mentio ned ab ove in that tFe Tman eitU^ ad vnntag;^ 
account of the efficiency orthe worker is shared Vetw^ the e mploye r and the 
emj^oyeei. in agre ed p roportions. T here are severaLi oetho d s under the premium 

the s ameFnid itls only in the manner of sharing between the employe r and employee s 
that they differ Irom one another^ 

AnotherJ[^ture_pfjhc premium bonus plans is ihatjhey regulate or moderat e 
the sp eed of work so that ,tl\c_wqrkcr docs jnot tend t o sl ow; down as in the case o f 
time rate system nor does he attempt to speed jip. to. cgtisfi brea kdown o fmachlnes 
or spoilap'^TworFasTh the piece-rate system. 

Under premium bonus plans, standard time is set for doing a task. The 
worker ITguafanfeeff KisUay wages (except iii Barth system), Md so long as his 
outpufTs below RUd'upTo'stahdard, he is paid at his daily ratc.~n[f QieTtask is 
e^~^t«runws ' tharinie 'standard tTmc. the time saved is "shared betwecn_thc 
employer and~tficemplby©e.' 

BaScanytherc arc two types of bonus plans, viz. constant sharing plans and 

variable sharing plans. In constant sharing plans, the factor, i.e. the proportion in 
which the saving is shared, is constant for all levels of efficiency. In the other 
type of plans, the factor varies with the time saved. 

The earning of a worker in premium bonus plans is calculated in accordance 
with the following formula :~ 


Standard time set for task 
Actual t»nr>c taken to complete task 
nmeMved 


hours 
<=> To hours 
*»(Tj-T4i) hours 
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Time rate of wages — Rs. R per hour 

Proportion of sharing (Factor) — Rs. F per hour 

Earning s Tax R f (Tj.--T£/)x Fx R 
When time saved is nil, i.c. Ta~Ts ; Earning -Tax R 

(Tliis can be compared with the piece work system where F= 100% for the employee ; 
Earning=-TflX R ! R=-^T5XR, (i.c. maximum wages.) 

The distinction between premium bonus and elRcicncy bonus should be 
noted. The former is a system of initial remuneration for a direct worker who 
completes the job in less than the allotted time whereas efficiency bonus is the 
additional remuneration that may be paid to direct as well as indirect workers 
and to supervisors also. 

For a comparative study of the earnings under time rate, piece-work, and 
premium bonus systems at dilTerent levels of efliciency, reference may be made 
to Figs. 3.13 and 3.14. 


Halsey Premium System (Constant Sharing Plan). Under this system, if 
the actual time taken is equal to or more than the standard time, the worker is 
paid at the time-rate. Thus for inefficient work, the worker is not penalised and 
he gets his clay wage for the hours worked. If the time taken is less than the 
standard, the tiine safed is shared by the worker and the employer. In addition 
to time wage for the hours actually worked, the worker gets a bonus payment of 
a percentage of the time sa\’ed, calculated at his time rate. The percentage allowed 
to the worker varies from 30 to 70% (usually 50%). 

Staniliird time allowed 10 hours 

Actual time —Worker A : 12 hours 

„ B : 10 hours 
C 7 hours 

Hourly rates wages —Rs. 3 for each worker 

Wages for A : (Rs. 3 12) Rs. 36 (No bonus, only guaranteed ilay rate) 

Wages for B ; (Rs. 3 x 10) Rs. 30 (No boiuis, only guaranteed day rale) 

W’ages for C ; (Rs. 3x 7)-! Rs. 3x \i hours Rs, 25*50 (Time saved is 3 hours) 

Calculation of wages under tliis system is further illustrated below : 
EXAMPLE 3.2. 

An operator engaged in machining certain comj^oncnls receives an ordinary day rate of 
Rs. 16 per day of 8 hours. The standard output for machining the components has been fixed 
at 80 pieces per hour (time as fixed for premium bonus). On a certain day, the output of the 
worker on this machine is 800 pieces. Find the labour cost per 100 pieces and the wages that 
would have been actually earned by the workman under the following 

(a) If a bonus of Rs. 2*30 is paid per KK,' of the extra output. 

(b) If paid for on straight piece- work basis at the standard rate. 

(c) If Halsey Premium Bonus system is being adopted. (/. C. W, A,, inier) 

ANSWER : 

(a) Time rate per day for 640 pieces in 8 hours Rs. 16*00 

2*3 

Bonus for extra output of 160 pieces ( — x 160) Rs. 3*68 


Total wages for 800 pieces Rs. 19*68 

Labour cost per ICX) pieces Rs. 2*46 

(b) Piece rate for 640 pieces Rs. 16*00 

Wages for 800 pieces Rs. 20*00 

Labour cost for 100 pjeces Rs. 2*50 



labour kBMUNERAtl6N 
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standard ■ 00 units per hour 
LABOUR C0STPERUNITATSTAN0ARD«=10 Qa 


25 


50 75 >00 

Production units per hour- 


125 


150 


Hg,3.I4. Uiritlalwir cost BoderltaMatc, Piece-work sad Premium Bonus Plans 
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(c) Time-rate per day for 640 pieces in 8 hours Rs. 16*00 

Bonus for half of 160 pieces (t.e 80 pieces) Rs. 2 00 

Total wages foi 800 pieces Rs 18 00 

Labour cost for 100 pieces Rs 2 25 


EXAMPLE 3 3. 

Jobs are issued to operatise X, to make 189 units and to operative Y, to make 204 Units 
for which a time allowance of 20 standard minutes and 15 standard minutes per unit respectively 
IS credited For every hour saved, bonus is paid at 50% of the ba>e latc, which is Rs. 3 per hour 
for both employees The basic working week is 42 hours Hours in excess aic paid at time plus 
one third. 

X completes his units in 45 hours and Y completes his units in 39 hours (but works a full 
week). Due to defective matci lal, six ot X’s units and lour of Y*s units at e sul>scqiicuily scrapped, 
although all units produced aic paid for 

You are required to calculate lor each of X and 

(a) the amount of bonus pavable , 

(b) the total g^o^s wagts pavable , 

(c) the wage cost per good unit made (/ C M A . huet -Adapted) 



•Note : Although the basic working week is 42 hours, Y is paid for 39 hours on the assumption 
that he has been cmpIo>cd and paid for 3 hours on some other job If he had been idle 
and his weekly wages were guaranteed, he should be paid Rs 126 instead of Rs 117 
as his basic wages for the week. 


Rowan System of Premium Boikk (Variable Sharing Plan). As in Halsey 
system, the day wages are guaranteed m the Rowan system ; a standard 19 set for 
a task and bonus is paid on the tir.c saved The amount of bonus paid is a 
percentage of the hourly rate which is in proportion to the time saved. With the 
data assumed on Page 138 the bonus percentage for the worker C will be c^culatcd 
as follows 

Time saved _3 hours _ 

Standard time lo hours ^ 

Hourly rate inclusive of bonus Rs 3H-30%ofRs 3~Rs 3*90 

Total wages==Rs, 3 90x7«Rs. 27*30 

3 

(or Total wages-*Rs. 3x74* j^x7xRs.3«Rs. 27*30) 

Tj— T fl 

Formula for wages^Tux R+ — x Tax R 
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EXAMPLE 3.4. 

An employee working under a bonus scheme saves 4 hours on a job for which the standard 
time is 32 hours. Calculate the rate per hour worked and wages payable for the time taken under 
the following alternative schemes (award rate is Re. 1 per hour). 

(i) Employee receives an increase in the hourly rate based on the percentage that the 
time saved bears to the time set. 

(ii) A bonus of 10% on award rate is payable when standard time (i.c. 100% efficiency) 
is achieved plus a further bonus of 1 Yo on award rate for each 1 % in excess of 100% efficiency. 

(r. C. IV. A„ Inter) 

ANSWER : 

(i) Standard time 32 hours 

Actual time 28 hours 

Time saved 4 hours 

Wages payable =-f28+^* !■*) - Re. I - Rs. 31-50 
32 

Rate per hour=-' — — Rs. 1-125 

2o 

(ii) Standard time 32 hours or 100% efficiency 

Actual time 28 hours, i.e. 32/28 x 100 or 114% efficiency 

Wages payable : Actual time 28 hours (a) Re. 1 Rs. 28*00 
Bonus 10% (for achieving 
100% efficiency) Rs. 2*80 

Additional bonus 14% (^ 
for each 1 % in excess of 
1 00 % efficiency) Rs. 3 *92 

Total Rs. 34*72 

Rate per hour » Rs. I *24 

28 

EXAMPLE 3.5. 

In a factory two workmen A and B produce the same prodiwt using the same material. 
Their normal wage rale is also the same. Ihey arc paid K)nus accoidmg to the Rowan S>$tcm. 
The time allotted to the prixluct is 40 hours. A takes 25 houis and B takes 30 hours to finish the 
product. The factory cost of the product for A is Rs. 1 9^-75 and for B, Rs, 205. The factory 
overhead rate is one rupee per man-hour, bind the normal rate of wages and the cost of materials 
ased for the product. (/. C. W. A,, Inter) 

ANSWER : 

If W be the rate of wages per hour and M, the c * of material. 

Factory Cost A (Rs. 193*75) : 

Labour -.(25 I 15) W 
40 

Material - M 

Overhead '-“25 '< Re. 1 “ Rs. 25 

(25+??x 15)W 1-M-l 25- 193-75 (i) 

40 

Factory Cost B (Rs. 205) : 

Labour «»(30+^vl0)W 
40 
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Matenal =^M 

Overhead 30xRc. 1=-Rs 30 

(30 f - < 10)W J M I 30- 205 00 

40 

Solving equations (i) and (ii), 

W=»Rs. 2 per hour 
M -Rs. 100 

A comparative study of the wages under the Rowan and Halsey plans (see 
Fig. 3 15) will show that when the time saved is less than 50°;; of the standard 
time, Rowan sjstcm allows more wages payment to the worker than the Halsey 
system If the time saved is more ihan half of the standard time, this additional 
advantage to the worker under the Rowan system is lost and with the increase m 
tune saved, there is a gradual reduction m the bonus though the wage cost per 
hour continues to increase It will also be seen that m the Rowan system a less 
efficient worker gets the same bonus as a more efficient worker As will be seen 
from the following table, a worker who docs the work in 6 hours gets the same 
bonus, le. Rs 4 80 which is earned by a worker completing the task in only 
4 hours. From the management point of view, the Rowan system, therefore, 
provides a safeguard in case of any loose fixation of the standards The fall 
in bonus as tune saved increases sets off to a large extent the damage done 
by the loose standards. 

Standard tune— 10 hours Day rate — Rs 2 per hour 


Time 

taken 

(Hours) 

Time 

saved 

(Hours) 

Basic 

time 

v^ages 

(Rs.) 


Halsey S>stem 


Rowan System 

Bonus 

(Rs) 

Total* 
t irning 
(Rs.) 

Framing 
ptr hour 
(Rs) 

Bonus 

(Rs) 

Total 

earning 

(Rs.) 

Earning 
per hour 
(Rs) 

15 


30 



30 

2-00 



30 00 

200 

12 

- 

24 

— 

24 

200 


24 00 

200 

10 

— 

20 

— 

20 

200 

— 

20 00 

200 

8 

2 

16 

2 

18 

225 

3 20 

19 20 

240 

6 

4 

12 

4 

16 

2 67 

4 80 

16 80 

280 

5 

5 

10 

s 

15 

300 

500 

1500 

300 

4 

6 

8 

6 

14 

3 50 

4 80 

12 80 

320 

3 

7 

6 

7 

n 

4 33 

420 

10 20 

340 


Fig. 3.1S. Earnings under Halsey and Rowan Plans 


EXAMPLE 3.6 

The standard time for a job is 60 hours. The hourly rate of guaranteed wages is Re 0 75. 
Because of the saving in time, a worker A gets an hourly wage of Re 0 90 under Rowan Premium 
Bonus system. For the same saving in time, calculate the hourly rate of wages a woiker Bwill 
get under Halsey Weir Premium Bonus system assunng 40% to worker (t C W A., Inter) 

ANSWER : 

If the actual time taken be T hours, total wage, under Rosran system is 

fr+I-(60-T)}y075 

ou 

But total wages is also»Tx0 90 

fr+J(60-T))xO-75-TxO-90 
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From the above equation, we gel T 48 hours 
/. Time saved -- 60-48- 12 liours 
Under tlic Halsey system with 40“,; share foi the worker, 
40 

Total wages 48x0-75 I _ 12x0-75 Rs. W. 
luu 

39*6 

Hourly rale of wages - -:^=Rc. 0-825 


Barth Premium System (Variable Shaiiag Plan). Utiliko the two premium 
bonus systems dcsciibcd above, the Bartli Plan doe. not provide for a guarantee of 
the minimum day wages of a worler. To arrive at the wages payable under this 
plan, the hourly rate of pay is multiplied by the square root of the product of the 
standard time and the time taken. 

Wages V SunUaid time Actual time dailv rate, i.c.\ 'fs~''la R 

With the data assumed m the previous examples, the wages for the three 
workers. A, B, and C will be as follows : 





lyuffcs 

Labour t ost per hour 

Worker A 

. viR >' 

12 X Rs. 3 

Rs. 32 80 

Rs. 273 

Worker B 

O 

X 

1{» Rs. 3 

Rs. 30-00 

* Rs. 3 00 


Worker t' : VIO X 7 Rs. 3 Rs, 25 10 3-60 


The system is particularly suitable for trainees aitd beginners and also for 
unskilled workers. Tlie reason is that for low production elTiciency, the earnings 
are higher than m the piece-work system but as cfliciency incieases, the rate of 
increase m the earnings falls. 1'hc system is, thcrefvnc. not suitable for a high 
task where skilled workeis arc employed for giving hipli production. Another 
disadvantage of tiie Barth system is that the calculations aie slmhtly complicated 
and diflicult for the average worker to undcr'-iand or to caU date his earnings 
himself. 

The earnings at vaiious levels of clUcieucy. under the Halsey. Rowan, and 
Barth systems have been illustrated in the guiph in 1-ig. .t.lo. 

In actual practice, a concern may adopt one or the other of the incentive 
systems dcsciibcd in tliis chapter or fn)in out of tliese systems, it may ewvlvc a 
procedure of its own to suit its spccilic rcquiicinents. Two examples arc given 
below to illustrate such tailor-made systems. 


EXAMPLF, 3.7. 


A manufacturing concern dcsiics to introduce an . entire system based on tlie reduction 
of labour and overhead costs of a prodos't. 1 he following s of payment of bonus to workers 
arc proposed : 

Reduction up lo 25% earns a bonus of 10”,', of wages 

«« n t* t* a 

fAO/ 30 ®' 

.. 'W.o s» s* V *> 


With the following data, work out the earnings of two woikers. W, and \V, for every 
100 units of output. 

Standard conversion wsl (labour and overhead) of the pioduct-Rs. 6 per unit 

Overhead percentage : 200% on wages cost 

Wage rate : W,- Re. 0-80 per hour ; W, - Re. 0-75 per hour 

Time taken for completion of 100 units : W, - 200 hours ; W,-- 180 hours 
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•BARTH 

-HALSEY 

-ROWAN 


Sfandard- 80 units per hour 


Production units per hour > 

Fig 3 16 C(ynparHon of earnings under Halsey, Rowan, and Barth Systems 
ANSWER 



Wx 

W, 

Time taken 

200 hrs. 

180 hrs 

Wage rate per houc 

Re. 0-80 

Re. 0-75 

Wage cost 

Rs 160 

Rs 135 

Overhead cost 

Rs 32a 

Rh 270 

Total 

Rs 480 

Rs.405 

Standard cost 

Rs 600 

Ri. 600 

Reduction in cost 

1 g 

1 

Rs 195 

Percentage of reduction 

20% 

32-5% 

Bonus on wages 

10% 

20% 

Bonus amount 

Rs. 16 

Rs. 27 

Total earnings 

Rs. 176 

Rs. 162 


EXAMPLE 3.8. 

Payment of wage bonus is made in u concern on the following scale on the hasf i of the 
percentage of tune saved on time allowed 


Time saved (% a/ Standard) 
Upto25% 

Above 25% and up to 35% 


Above 35% 


Bonus (Ya of time saved) 
10 % 

(i) Plus 20% of time saved 

above 25% and up to 

(ii) Plu. 30% of time saved 

beyond 35% 


Calculate the earnings of a worker (wage rate Rs. 1*20 per hour) who takes 50 hours to 
oonqilete a job the standard allowed tune for which » 100 hours (/. c. W. A„ tater) 
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ANSWER : 


Standard : 100 hours 

Actual ; 50 hours 

Time saved 50 hours 

% of time saved to time allowed : 50% 

Rs. 


Basic Wage 
Bonus 1st slab : 
2nd slab : 
3rd slab : 


50hoursyRs. 1*20 »60‘00 

25 hours yRs. 1*20^' 10%« 3 00 
10 houi 3 xRs. 1*20 x 20%= 2*40 
IShoursxRs. 1*20 x 30%= 5*40 


Total earnings Rs. 70*80 


Bedaux System. The standard for a job is fixed under the Bedaux system 
in terms of points or units, termed ‘b’ units. The underlying principle is that the 
worker’s efforts Ciin be measured in terms of a common denominator made up of 
periods of work followed by necessary periods of rest, the extent of the latter 
being dependent ufon the efforts put in for the work. For example, when we say 
that the time allowed for doing a work is one minute, it would mean that only a 
part of the allowed minute consists of work and the balance is meant for relaxation 
and rest, the proportion between the two varying according to the nature of the 
work. One job may require half a minute for work and half a minute for rest ; 
another job may need three-fourths of a minute for work and one-fourth of a 
minute for rest. But in both the cases, the total effective time set as the standard 
is the same, i.e. one minute. One ‘B’ unit represents the amount of work that 
an average man can do under ordinary conditions in one minute allowing for the 
relaxation needed. The standard time for a job is determined by work study and 
each job is assigned the requisite number of B\. Thus, if a job requires two seconds 
for work and the allowance for relaxation is 50 ’o. the effort value of the job in 
terms of ‘B’ will be calculated as follows : — 

2 seconds of workfl second of lest ^ ^ 

- =- --or 005 units B 

60 60 


An average worker should, therefore, earn 60 B’s per hour without any 
extra effort on his part and irrespective of the nature of the work done. For 
wo;k up to 60 B’s per hour, he is paid at his houily late ; work beyond 60 B's per 
F/)ur entitles him for bonus and is termed bonus or piemium u.iits. The bonus i.« 
‘usually paid at the rate of 75% of the premium ‘B’ earned ; the balance 25% is 
cither retained by the employer or paid to indirect workers or supervisors. Some 
concerns pay 100% of the B’s earned in which ca.se a worker gets the same payment 
as he will get in the ordinary piece-work system. The method of calculation 
of vvages under the Bedaux system is shown overleaf. {The basic data assumed for 
illustrating the premium bonus system on Page 138 hayc been taken.) 

Standard time- 10 hours 

Therefore, Standard Units of *B*-10x60-600 

Hourly rate»Rs. 3 

Rate for on® ‘B’— 
t® 
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Worker A : Actual time^ 12 hours 
600 

Rate of ‘B’ earned^ - 50 per hour 

This being less than 60, no bonus is admissible. 

Wages - Guaranteed day wage^Rs. 3x 12=Rs. 36 
Worker B : Actual time= 10 hour^ 

600 

Rate of ‘B’ earned- hour 

As this is the standard, no bonus is admissible. 

Wagcs=^ Guaranteed day wage=Rs. 3x 10=Rs. 30 
Worker C : Actual time -7 hours 
600 

Rate of ‘B’s earned— — - =85*7 per hour 

‘B*s earned for 7 hours =600 
Standard ‘B*s for 7 hours (7 x 60)=420 
Extra ‘B’s= 180 

Premium ‘B’s=75%of 180=135 

ToUl ‘B’s payable=420+ 135=555 

Wage=555x R/. 005 =Rs. 27-75 

■«> •. Rs* 27*75 _ * 

Wages per hour= — — >=Rs. 3-96 

The advantages of the Bedaux system are ; 

(i) The measurement of output in terms of a common unit provides an 
easy method of recording production of each worker and comparing 
it with the standard. 

(ii) The system provides suitable data for production control. 

(iii) The ‘B’ units may be used for controlling the worker’s time and 
machine time. 

(iv) Sometimes the Bedaux system may be extended to the department as 
a whole, including indirect workers. Payment is made on the basis of 
points earned by the entire department. 

The disadvantages are : 

(i) Detailed calculation of ‘B* units for a large number of jobs involves 
heavy clerical expenditure. The system is, therefore, costly. 

(ii) In common with other premium bonus systems, part of the r^ard 
for increased efforts goes to the employers. The wage earned Iby a 
workef under this system is thus always less than that in the (Mece* 
work method. 

Haynes System. This is similar to Bedaux Plan ’vith some distinct features 
as noted below : 

(a) Instead of B units, the standard minute used to measure work is 
called ’Manit’ (an abbreviation for man-minute). 
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(b) 50% of the bonus earned goes to workers, 10% to supervisors and the 
balance 40% is retained by the employer. 

Accelerated Preminm Systems. Under these systems, earnings increase 
with output ; the rate of increase itself increases progressively with output. This 
provides strong incentive for skilled workers to cam very high wages by increasing 
production and for production beyond standard, the earnings increase in greater 
proportion than the increase in production. Accelerated premium systems 
are, however, complicated in operation and arc difficult for the workers to 
understand. 


Group Systems of Wage Payment. Th ere are certain jobs or opera tions 
whi ch arc r eq uired to be TCrformed collectively bv a number of worke rsT" Tn 
SOTie cases, ll jc job consiks oT seve ral operations each of which is performed by 
aTfifffer fflt wor ker b u t the operationTare so in te rlinked tha t the entire job can h e 
done on ly by the combi ned eff orts of a group of work ers. In the conveyor be jf 
system for instance , wher ^the wo r k flows in a sequence, or in mass produc tinn 
or ass mbly wor k '’for radios , aut omob jle5_and such other^industries, a team of 
workerHs" engaged MjLlie. vadous i^mtions. AjDaa*s w ork dep ends on^ the* 
work don e by one or more of his colleagues and as such it is not possible tn nwwMi wT 
separa tely tlte oiHj^t^feach indivjdyal.wprksr. ^e workers constituting aje^ 
or group, arc»Jtherefore, considered as a composite unit and the cpmbii^ outj>ut 
of this unit is me^ur^ for the purpose of wage payrngnt. 

Mhouch most of the s ystems of remunerati on can be app lied for payme nt 
to a group, the conunonly adopted systems ok the j>i5ge jKotk, Bedaux, and 
o i* RcT wy ~^emTum bonu s plans. Thc_earning^ of a group Js_dctermined in 
accord ance with any of these rngthads. adopted and is dist^but^anio^ tlie 
lumbers of the group on an equitable basis. 'T^'foIIbwmg mcthodrbf 
d istribu tioifare cor^bnly used F— ' 

(i) i^ually, if all the workers of the team are of the s ame grad e a nd. skill 
and iiav^lhc Mme rate of pay and sanie jwurs.of wtk- 

(ii) Prorata^ to the. tune r^ of each woA^wherc^thc time put in by 
individ ual members is the same^ 

(iii) On the basis of the time rates and atten dance of each work er. The 
t ffi^ate~dri wofkerTT rmn tipli^ by l us atten dance to Mrive at his 
^ nominal or noti on^’ da y wag ff,_i^.,'hc wagesji e wou ld ^vel^ived 
had he bee n on tirne rate^ The earning of the group is then distributed 
on the basis of the nominal day wages of each worker. This is 
illustrated below ; 

Method of remuneration : Piece work 

Group consists of 4 workers, A, B, C and D. 

Output of the group— lS,0t)0 units 

Piece rate— Rs, 10 per 100 units 

Attendance-200, 100, 150 and 200 hours for A, B,C and D respectively 

Time^perhour-Rs.2 00, R$.2'S0,Rs. l-50andRs.2-50for A, B,C and D respectively 

J.^xRs.]0oRs. 1,500 


Total Piece earning of the group 
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Total Nominal wages of the group “Rs. 400-f Rs. 250+ Rs. 225+ Rs. 500 

-Rs, 1,375 (For A : 200 lirs. a Rs. 2 00=- Rs. 400. 
and so on for B, C and O) 


Wage^ payable lo woikcr A 

« 1.500 
“’'*■1.575 

X400-RS. 

436*35 

B 

J.375 

x250-R5> 

272*75 

C 

„ 1,500 

«»Rs, ■ ■ ■ 

1,375 

x225 Kb 

245 45 

D 

1,500 

1,3/5 

x500 -Rs. 

545 45 


Total 

Rs. 

1,500 00 


(IV) 

(') 


On a specified porcentapo basis : 


l.jate ofj)ay^etc. 


Ii^ a mixed gang of unskilled and skille d wor k ers, a m ethod of 
di stribution i s t o pay the unskilled ]^kCTS at ^cir lales.^Tfic 
balance amount remaining out of th e tota l earnings after pajment to 
the~wsiniI^ ~\VOfk f'« iiistrHoiti»d amongst the skillw^worTcefTby 
any of the methods discussed^bpyCi. 


Group system of payment offers the following advantages 

(a) iLcncourages co-operation and team work among the workers, thlfs 
l eading to increas e in p|-ffHnr.tivitv and improved labour relations. 

(b) Absent eeism is red uced . 

(c) A less efficie nt worke r i s automatica lly ma rked o r jvulied up by the 
e flicient work ers of the group. This turns supervision cost^ 

Routing and scheduling routines arc simp lified. 

(c) The system requires less clcriii^ work and- the^ use of form s and 
record s is reduc ed b ecause t he produ ction of the group an d not~of 
the individual workers is to be recorded. This simj^ifics cewting. 


Disadvantage; of the group system are as follows 

(a) Care is necessary for the selection of the workers who are to constitute 
a groupTlT the composition of the group is heterogeneous, With 
extreme variations in the degrees of skill, et fi cicnc y, and senioritji oT 
the individual workers, or if fast and slow workers are teamed, titm 
i s likely to be some disconten t. 

(b) An efficient worker is penalised for the inelficicncy of other members 

of the group. — — 

(c) It creates a problem when a fairly big job remains incnnupletB ar 
^ of the wage period . SucliA ^culty my also arise in the case o f 
i ndividual systems of payment by results and wn be solved hv assessing 
the-Bcrccntage of completio n : ^oportiooate payment may be made 
a^rding to this percent^. 
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(d) l ^valry among the m embe rs of the g roup may defeat the very purpose 
of teamwork and w^peration. ’ * ' 


Rationale of Payment of Guaranteed Wages. We have seen that several 
of the incentive wage payment systems oifer a guarantee of minimum day wages 
to the worker. Prima-facic, this would appear to put a premium on inefficient 
work but the following considerations will indicate the usefulness of a properly 
controlled guarantee system from the points of view of both the employers and 
the employees : 

(a) A worker cannot be expected to work at top speed at all times and a 
guaranteed payment is necessary when for some reason, output 
falls. For example, when a worker returns from sick leave, he may 
not be able to attain average speed for some time ; the guarantee in 
such a contingency proves useful. 

(b) This gives a sense of security of wages and labour turnover is kept 
low. Morale of the workers is high. 

(c) Wh<*n put on incentive production work, trainees and new comers 
are not able to earn sufficient wages in the beginning and arc in need 
of the guarantee. 

(d) Production may fall for reasons beyond the control of the worker, 
c.g. when there is a reduction in speed due to machine fault. 

A watch should, h<>\ve\er, be kept on guarantee payments so that suitable 
action can be taken in cases wlicrc workers have to be constantly paid only the 
guaranteed wages. 

Collective Production Bonus Schemes. There are sew: i! such schemes in use. 

In the Priestman system, bonus is paid on a collcci-.e basis not only to 
workers but to all the stall* in the factory. A standard for production is fixed for 
the factory as a whole. In case of mixed production where various products are 
manufactured, this standard is fixed on points basis. When actual production 
exceeds the standard, bonus is paid to all the employees by increasing their normal 
wages by the same percentage as the increase in production. If there is an increase 
of 10% in production over the standard, each individual wi'l get his normal pay 
plu.s a bonus at the rate of lO'Y, of his pay. .As the method deals with payment 
of bonus only, this is strictly speaking not a distinct system of payment of wages. 

Under the Cost Premium System, payment is made on an agreed basis for 
saving in costs effected for the factory as a wh, .e. Thus, the payment of premium 
is dependent not only on the labi)ur output but also on economy achieved in the 
use of materials and services. The incentive offered in this system is too remote 
hnd has no direct relation with the efforts of the worker or with his normal rate of 
pay. 


Inceotive Systems for Indirect Workers. We had seen that the main conditio n 
fpr an in<v»n^ivi» system is that accurate m easurements of the t ime required and of 
the time taken for a job should be possib le. As 8ettmi|i of task sfandaids an d 
m^^ment of outpu T is not ~an easy matte r in respect of inffirect work li ke 
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ifiAintMiano c- intein^ traaspo rt. inspection, packing, and cleaning , introduction 
of payment by results for indirert woricers is di fficultT In spite of tlto 
diflicultv involved, it becomes nece ssary to provide for i ncenti ves to such worice rs 
for the following reasons j — 

(a) P- a ymut nf tiiw B mta tn indirerf workers and giving incentive bon us 
t o direct w oAers who are working side by side, leads to dissatisfaction 
and labour un rest. “ 


(b) It is bu t logical to sav tha t in dire ct workers are as much entitled to 
bonus as the direct workers. “■ " - 


(c) l^yment of bonus to indirect workers creates team spirit. 

(d) An incentive system forJncUrect workers assists in maintaining the 
efficie n cy of ~ im portan t serv ices suef^ as plan t r e^Irs^ “ 'stores 
maintenance and control, materials handling, etc. ' 


(e) In a ca se where the work the direct woricer s is dependent upo n the 
Mrvice rendere d by the indir ect vyor jeers, an^ defi ciency of tly latter 
due to lack of incentive lowers the efficiency of direct workers. 


The following arrangements may be made for introducing incentive systems 
and payment of bonus to indirect workers : — 

(a) For work of a repetitive nature such as periodical check up, clea ning 
and overhaul of plant and machinery, standard packing uork, and 
white washing of specified areas of buildings, it is possible to measure 
the functions performed and to fix up allowed time or standards. In 
such cases the introduction of a suitable incentive system is not 
difficult. 


(b) Where possible, indirect workers like helpers, carriers of materials, 
packers, etc. may be included in a collective plan along with the 
skilled workers and paid proportionately, out of the bonus earned by 
the whole group. 

(c) Indirect workers may be paid bonus on the basis of the output of a 
group of direct workers of a production shop, or of the factory as a 
whole, depending upon whether the indirect workers render service 
to a group, to a shop, or to the entire factory. Maintenance workers 
attached to a production section may be paid a stipulated percentage 
of the total bonus earned by all the direct workers in that 
section. 


(d) By job evaluation and application of merit rating system to indirect 
workers. 

(e) Application of arbitrary methods. One such method is to pay 
deliberately high day-rates to skilled maintenance workers so as td 
include an element of bbnus in the rate itself. 

(f) Incentives may be based on savings of the actual expenses over the 
budgeted expenses. 

Payment of incentive according to the ratio between direct and 
iOfUrect labour hours. 
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Methods of incentive payments to various types of indirect workers are 
discussed below : 

Application of incentive scheme to materials handling staff: Incentives 
tnay be based on the number of items of materials handled. Standard hourly 
rates may be established for carrying each kind of material based on the time 
and distance involved. If such detailed accounting for measuring efficiency is 
not practicable, a monthly overall bonus related to the efficiency of performance 
may be computed. 

Incentive for maintenance and repairs staff : In mass production work, 
majority of the repair and maintenance duties can be considered as routine and 
repetitive for which efficiency percentage can be evaluated. However, if such 
evaluation is not possible or practicable, a group bonus system can be established 
on the basis of reduction in breakdown or on the number of complaints. 

Incentive for stores staff : Incentives may be basea on the number of 
requisitions handled. Some suitable standard may be established and actual 
performances in aggregate, compared on a percentage basis. Incentive payment 
may be related to this percentage. 

Incentive for inspection staff : In mass production conditions, routine 
inspection work can be standardised and even piece-rates may be established for 
it. Otherwise, a group bonus can be computed each month by comparing the 
aggregate efficiency with the pre-determined standards. 

Incentive for office staff : Job evaluation may be done for each item of 
office work and a bonus may be fixed on the basis of performance for reduction 
of overtime work, for maintaining schedules, and for clearance of arrears 
of work. 

Incentive for supervisors and executives : Supervisors, forem.vi. and e.xecutives 
form an important link between the workers and the high level management. 
Incentive for such stalT should assist in maintaining efficiency all round by avoiding 
idle time and excess spoilage, wastage, and scrap, increasing production and 
productivity, and ultimately reducing costs. I neenti ves to supervisors and executives 
usually take the form of non-financial benefits. Where standard costing or 
budgetary control system is in vogue, bonus may be calculated on the basis of 
savings over the standards or the budgets or on the basis of overall improvement of 
efficiency. Standards may be set for such factors as units of output, level of 
expenditure, quality of products, wastage and scrap, and labour turnover. 

Cost Effieiency Bonus Plan (or Cost Saving Plan). Under this system, 
the amount of bonus is calculated when the cost is reduced below the normal 
target. The plan may be restricted to indirect workers and supervisors 
or applied to all. The cost for which reduction is expected may be in respect of 
only labour or both labour and material. 

In a process industry, the normal ^st per unit of a product is already 
established and the norm is known to all the staff in a department. When the 
performance shows a saving in the total labour and material costs or a 
reduction in the total cost per unit, a fair percentage of the saving is distributed 
«inAn|«t the f toff Three popular American plans are briefly described here. 
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Nunn-Bush Plan : A nortn of direct labour cost is fixed and expressed as a 
percentage of the sales value. A fund is created by crediting the total normal 
labour cost. The fund is debited with the actual wages incurred by the factory. 
Credit balances, if any, are distributed regularly between the staff and the workers 
on a suitable basis. 


Scanlon Plan : In this method also, a fund is created by crediting the 
normal cost of wages and salaries to which the actual labour costs are debited. 
An amount up to two-thirds or three-fourths of the credit balance is regularly 
distributed as bonus, the balance being reserved for future sct-backs. 

Rucker Plan : This is similat to Nunn-Bush Plan except that the percentage 
for crediting the fund is based on the total value added by manufacture (i.e. the 
total cost less the value of the material) and not on total sales value. 

Sometimes a peculiar situation arises when incentives for increased output 
and reduction of mateiial waste operate at one and the same time. In his effort to 
increase the output, the worker increases wastes but on the other hand, if he gives 
more attention to waste reduction, his output falls. Between the two opposing 
factors, he would naturally tend to choose the one which gives him more monetary 
advantage, if the two incentives are not on the same scale. A better s>stcm in 
such cases is to lin15 the two tjpes and have a composite incentive scheme that 
takes into account the increase in oiverational elficicncy as well as reduction in 
waste. For example, standard time for opciation and a minimum or no.'-mal 
percentage for waste may be fixed. The worker is not entitled to any additional 
payment for operation above standard efficiency if the minimum pcrcentag* of 
waste is exceeded. If the percentage of waste is below the minimum, bonus both 
for waste reduction and increased output is paid. 

An example to illustrate the method of payment of incentives and imposition 
of penalty in respect of indirect workers is given below. 


EXAMPLE 3.9. 

Both direct and indirect labour of a department in a factory are entitled to production 
bonus in accordance with a Group Incentive Scheme, the outlines of which arc as follows 

(a) For any production in excess of the standard rate fixed at 10,000 tonnes per month 
(of 25 days) a general incentive of Rs. 10 per tonne is paid in aggregate. The total amount pay- 
able to each separate group is determined on the basis of an assumed percentage of such fms s 
production being contributed by it, namely, @70% by direct labour, @ 10% by inspection staff, 
@ 12% by maintenance staff and @ 8% by supervisory staff. 

(b) Moreover, if the excess production is more than 20% above the standard, direct 
labour also gets a special bonus @ Rs. 5 per tonne for all production in excess of 120% standard. 

(c) Inspection staff are penalised @ Rs. 20 per tonne for rejection by customer In e xocs s 
of 1 % of production. 

(d) Maintenance staff are also penalised @ Rs. 20 per hour of machine breakdown. 

From the following particulars for the month work out the production bonus carAed by 

eadh group : 

Actual working days 20 

Production 1 1,000 Tonnes 

Rejection by customer 200 Tonnes 

Machine Breakdown 40 Hours 


ANSWER : Standard production for 20 working days in the month 

y 20=»8,000 tonnes 


(/. C. IV, A., htttr) 
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Excess production during the month‘s Actual production minus standard production 

=- 1 1,000- 8,000 -“3,000 tonnes 

Excess production above 20% of standard- 3,000- 20% of 8,000« 1,400 tonnes 


The production bonus earned will be : 
Direct labour 

General incentive (7 % x 3/X)0 x Rs. 10) 
Special incentive (1,400 x Rs. 5) 

Total bonus 

Inspection staff 

General incentive (10% x 3,000 x Rs. 10) 
Less Penalty (200 - 1 % x 1 1 ,000) x Rs. 20) 
Total bonus 

Maintenance staff 

General incentive (12% / 3,000 \ Rs. 10) 
Less Penalty (40 hours x Rs. 20) 

Total bonus 

Supervisory stuff 

General incentive (8% x 3,000 > Rs. 10) 
Total bonus 


-Rs. 21,000 
-=Rs. 7,000 


= Rs. 28,000 

Rs. 

3,000 

-Rs. 

1,800 

RsT 


Rs. 

3,600 

-Rs. 

800 

-Rs. 

2,800' 

-Rs. 

2,400 

-Rs. 

2,400 


Co-Partnership and Profit Sharing Sciicines. Profit sharing schemes are 
no t meth ods of wage pay ment altliough Ihc pavme nt may in som e cases be lin!^ 
with produc tion.^ UiiJ^ these sci icmcs, the workers are paid in'tiddition to 
th^r~ wage s.'’a share 5F an agr eed r ate from ouV of theliirofitrcJltX^ 
pron rhomis may also be paid in’thc form of the s hares of tlic undert aking instea d 
o f cas| i as in the case of c o-pa rtnership s cheme s. 

P rofi t shymg schemes have the followingjat/vofl/agci 

(i) Tligf a:e3te„a.icehltg._of >n\oKcii'.ent_and_coatributc 

iiadcEtaking. 

(ii) The. workers take interest in the m anagem ent, and labour and 

management relation arc improved. 

(lit) Tlicw lwid to. reduce labour t urnov er. 

Profit sharing sc hemes have the following. jiuytconuHgj - 

(a) The .profit is outside the control of the worker and is not directly 

rgiflted to hk cHurts 

(b) Both Jnteffisispt and. .efficient. wprkers_get bonus at the same rate. 
This is usually paid as a percentage of basic wages. 

(c) Apportio nmenL of the profit-on-su it able _ b asis presents difficulties^ 

(d) Pavanent is made at lone intervals, generally once a year, the sjmre 

repeived. n. worker, is usually -small . 

(e) Wlu1e..profits are sliaced..the. worker, is-not called apon to ^hare .{he 
l^scs. 

tf) Once the worker becomes .usgd lQ.jrfiCciifing.lhe.,ajn.nual slur^non- 

some .reason ^ives iise.toj(fisconte.nt 
Fluctu ation of the. share from year to year is also not. conducive to 
goodjaj^jariciations. 

(g) workers are not convinced .ahnut. the .anthontjrjty of the pr ofit 
figures and bonus disputes are not uncommon. 
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P rofit sharing an d c o-partnership sch e mes should he diatinpiiithe d. Up 
f ormer relates to the dis't nBution of certain peryen taye of profit amon^ all worke rs 
w hereas the latter confers certain shares or partnership benefits for sh aring profi t 
or loss . 

Supplementary Financial Incentives. So far, incentive plans based on output 
have been discussed. Incentives supplementary to production and payable in 
addition to the normal wages, may be given to the employees for various other 
purposes and in a number of ways. Some of these are mentioned below : 

(a) For reducing the cost of material by getting greater yields, reducing 
waste and spoilage, and economising in the use of auxiliary materials 
such as fuel, power, steam, compressed air, etc. These methods are 
used when the cost of material is proportionately high. A normal 
percentage of waste is fixed for each item of production as a standard 
per unit and all reductions below the standard are rewarded by a 
suitable bonus proportionate to the saving effected. The method is 
similar to the cost efficiency bonus plans. 

(b) For improving quality . This is used when the quality of a product is 
of paramaunt impoitance A high standard for inspection of quality 
is laid down and a bonus is paid in inverse proportion to the rejections 
detected in course of inspection. 

(c) For good maintenance work so that break-down is reduced. 

(d) For regular attendance and punctuality {Time-keeping or Attendance 
bonus). This is used for discouraging absenteeism and tardiness and'is 
usually given as a percentage of the basic wages. 

(c) For safety precautions. This is used to obviate payment of 
compensation when the job is of a hazardous nature. The bonus is 
mostly in the form of a cash reward or prize. 

(f) Prizes and cash awards for suggestions, technological improvements, 
etc. 

(g) Special awards for long periods of service. 

Noo-Monetary Incentives (or Psychological Incentives). These incentives, 
usually given in the form of amenities or facilities, do not offer cash reward to 
the employee for any specific or measured work done. Such non-monetary 
benefits create a psychological effect by making the working conditions and terms 
of employment lucrative enough to induce the employee to increase his efforts. 
The bmefit goes to all the employees in the undertaking and is not limited to any 
individual, class, or group. As a result of this and also because there is no 
immediate return which can be linked with individual effort, the employees ttke 
the benefits for granted and the incentive element is lost. 

Non-finandal benefits may be offered in several ways. A few examines ire 
mentioned below : 

(a) Favourable working conditions 

(b) Medical facilities for the individual and his family 

(c) Educational facilities' 

(d) Welfare measures 
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(e) Cheap grains 

(f) Subsidised canteen 

(g) Recreational amenities 

(h) Housing facilities 

(i) Pension schemes 

(j) Fund contributions 

(k) Protective clothing, liveries, uniforms, etc. 

0) Tea, milk, etc. for specially arduous work. 

It will be noted from the above list that some of the benefits offered are 
obligatory under law or are given as a matter of convention. Such benefits cannot, 
strictly speaking, be termed as incentives. They are non-financial only so far as 
the employee is concerned. The employer has to incur expenditure to provide for 
the incentive. 

Non-financial incentives offer the following advantages 

(a) Reduce labour turnover. 

(b) Impart satisfaction to the employees and create a sense of loyalty and 
co-operation in them. 

(c) Reduce absenteeism. 

(d) Create a reputation fur the undertaking so that ^e best labour is 
attracted. 

Payment of Salaries/Compensation to Managerial Personnel. The 
determination of equitable compensation payable to managerial personnel poses 
a difficult problem for the management. It is difficult to measure the job 
worth of such personnel, there arc no market rates available as guides since an 
individual having the same designation as another in a sister concern may have 
different jobs assigned and be paid different rates of pay, and there is no definite 
relationship between the pay of a manager and the number of nicn he supervises. 
As a result of these problems, pay scales of executives particularly those holding 
higher or top positions arc usually fixed on more or less arbitrary basis. 

The common practice is to compensate the managerial personnel by allowing 
perquisites or fringe benefits in addition to their salary. Some of these are : 

(i) Bonus on profits. This may be related to the profit of the manager’s 
Division or to the overall profit of the business. 

(ii) Benefits of conveyance, house, electricity etc. 

(iii) Membership of clubs. 

(iv) Rights to buy shares of the company at advantageous price. 

(v) Medical aid. 

(vi) Pension, gratuity and other deferred fringe payments. 

It may be noted that some of these fringe benefits are now being made admissible 
to non-managerial personnel as well but the compensation to managerial 
personnel would be definitely on a higher scale to take care of additional hours of 
work put in and the added skfil, efficiency and responsibility required by their jobs. 

of Wages and Preparation of Payroll. Calculation of the wages 
payaUe to a worker is the responsibility of the Payrolls or Wages Department and the 
procedures described In these paragraphs devolve on that department. Cideulation 
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of wages is made in payrolls (or Wages or Salaries Sheets). The attendance 
for the wage period as recorded in the clock cards or other attendance records is 
transcribed in totals into the payroll. Normal time and overtime attendances are 
entered in separate columns. Another practice which avoids duplication of work 
is to extend the columns of the attendance record itself, by adding the necessary 
columns, so that it serves the purpose of a combined attendance record and payroll. 

The payroll shows the names, ticket numbers, trades, grades and rates of 
pay of the workers, and several other columns are provided for entering the various 
types of pay and allowances and deductions in respect of each worker (sec insertion). 
As in the case of attendance records, separate payrolls arc maintained for each 
department wherein the details are entered in serial order of the ticket numbers of 
the workers in the department. Separate departmental records showing the wages 
paid for each depaitincnt ate essential for cost control each department may 
constitute a cost centre— and for determination of overhead recovery rates. 
Another advantage is that being smaller in bulk, departmental payrolls arc easier 
to handle. 

When a worker is tiansferiod from one department to another in couise ot a 
wage-period, his name should find place in the pa> roll of the department in which he 
had worked on th« last day of the waee-period and the particulars of his attendance 
etc. in all the other departments where he worked, should be transferred to 
this payroll. This facilitates calculation of wages and disbur ,ement to the worker. 
For convenience in wage calculation, the payrolls of workeis paid under dilTcrent 
systems of wage-payment may be maintained separately. 

On completion of the wage period, the work of calculation of wages starts. 
The Payment of Wages Act stipulates time limits within which payment of wages 
is required to be made. Calculations of'various elements constituting the wages, 
e.g. basic wages (time-rate pay, piece-work earning and bonus, where admissible), 
overtime wages and premium, lease pay, holiday pay, and dearness and other 
allowances are made in respect of each worker and entered against his name in 
the appropriate columns of the payrolls. Entries in separate columns arc necessary 
not only to enable the worker to know the break up of his wage packet but also 
because the methods of accounting and control of the various elements would 
be different. Basic pay and overtime pay, for example, are charged direct to the 
cost of products or jobs whereas the allowances may be booked to various Standing 
Order Numbers and debited to overhead. 

For ease in calculation and payment and in order to simplify accounting, 
wages are often rounded off to a specified minimum unit of money. For instance, 
all fractions of a rupee may be rounded in multiples of ten paisc, amouiRs below 
five-paise being ignored and five paise and above taken as the next ten paise. 
Rounding may be done in respect of each element or in the total net wages only. 

After calculation of gross wages as stated above, the payrolls are passed on 
to another clerk who makes the entries for deductions from pay, e.g. fund contribu- 
tions, house rent, income tax, fine, recoveries for services received, etc., and 
calculates the net amount of wages payable to each worker. A Pay Slip (Pig. 3. 17) 
showing the broad details of payment due is then made out and hand^ over to 
the worker in advance of the actual payment of wages in cash. 
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PAY SLIP j 

Numc 


i 

i 

Ticket No 


Department 

Wage Period 



Basic wages 

Rs. 

j 

Overtime 

Rs 

1 

Dearness allowance 

Rs 

1 

} 

Leave Pay 

Rs. 

1 

Other allowances 

Rs. 

i 

Gross wages 

Rs. 

1 

1 

Fund c mtribution 

Rs. 

1 

Tax 

Rs. 

j 

House rent 

Rs 

j 

Other deductions 

Rs. 

I 

Net wages due 

Rs. 

1 

t 


Signature . 
Date 


1 . CiMTiplainls, if any, should be made on receipt of this slip, in course 
of the day. 

2. When you receive cash, check it up with the net amount shown 
above. 


Fig. 3.17. Pay Slip 

In ftOmc factories, p.v ^lips arc not pi epared separately. The payroll is 
prepared in duplicate, the duplicate copy of winch is suitabi: oerforated so as to 
separate the calrics relating to each worker. While the orig.nal copy serves the 
purpose of payroll, the duplicate copy is torn olf along the perforations and handed 
over to each worker to serve t!.e purpose of pay slip. 

Disbursement of Wages. On completion, the payrolls are sent to the Cash 
Office for disbursement of vv.iges. Generally workers are not called upon to 
collect their wages from the c.ash oTicc and payment is made in the departments 
or shops in which they arc working. This avoids waste of time and stoppage of 
work and facilitates identification of the workers in iheir respective shops, so 
that payment is made only to the right peison. The total amount payable is 
obtained in cash from the bank and the amouui due to each worker is counted in 
exart denominations and put in envelopes (or in packets, small tubes or boxes) ; 
one such envelope is allotted to each worker. The env elopes arc carried by the cash 
office staff to the departments and payment is made in the present of the depart- 
ment’s representative or a responsible official who identifies the workers as they 
come up to collect their envelopes. Practice varies regarding the signing of the 
payrolls by workers in token of having received payment. Where the workers do 
not sign the rolls, it is advisable to ask the department’s representative to sign each 
payment entry. Payment for a worker who is absent is not made to any other 
person unless a signed letter or slip from the absent worker is produced authorising 
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the aominee to receive payment on hiii behalf. In case of doubt, payment is 
made only after proper investigation. 

PreventioB of Fraud in Wage Payment. From what has been stated above, 
it will be apparent that an elaborate routine is followed in regard to the booking 
of attendance, calculation of wages and actual payment to workers. This is 
essential with a view to eliminating the risk of malpractices and fraud in payment 
of wages. One of the notorious practices for perpetuating fraud is to claim 
payment for ghost or dummy workers, i.e. workers who do not exist but whose 
names are fraudulently entered in the rolls. Payment may also be claimed for 
time not worked. The types of frauds usually perpetuated are : 

(i) Inclusion of dummy worker in the pay roll. 

(ii) A worker removing another's token or clocking in for another person. 
(A lower rated worker clocking in for a higher rated worker in lieu 
of his own). 

(iii) Inclusion of wrong hours. 

(iv) Use of wrong rate of pay in the pay roll. 

(v) Inclusion of bonus not due, or not entitled to or in excess of the amount 
due. 

(vi) Payment for work not done (when remuneration is on the basis of 
results). 

(vii) Omission to record deductions, partial or total. 

(viii) Absent on the date of regular payment and claiming fraudulent 
payment later. 

The steps taken and the internal ch^ks provided for prevention of fraud 

are : 

(i) Where attendance is recorded at the gate as well as in the shop, the 
gate and shop attendance records should be reconciled. 

(ii) Agreement of attendance time with time booked to jobs should be 
made where job cards or time sheets are in use. Any difference 
between the two times would indicate lost time. Attendance of a 
dummy worker fraudulently marked, may be detected in the process 
of reconciliation ; there would not be a corresponding job card 
booking his time unless there is a collusion between the attendance 
clerk and the section where the dummy worker is said to work. 

(iiO Overtime work should be authorised in advance and no payment for 
overtime should be made unless a sanction specifying the number of 
overtime hours is forthcoming. Overtime hours worked should be 
correctly recorded ; these should not exceed the hours authorised- 

(iv) Similarly, no one should be allowed to leave the factory befoite the 
closing time. All short leave should be sanctioned on prescribed 
forms and noted in the attendance records and reconciled with the 
time of departure and arrival as per gate passes. 

(v) Pajmients for idle time, rejected and spoiled production, ext^ 
allowance etc. should be made only if properly authorised by the 
officer competent to do so. 

(vi) Schedules of day-wage rates and piece-work rates should be ptepaied. 
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Any alteration to the schedules should be made only if approved by a 
responsible officer. There should be a system of checking of the rates 
copied from the schedules on the pay rolls. If mechanical methods of 
copying such as Bradma machines or photo copying methods like 
xerox are used, the chances of fraudulent mistakes are largely 
obviated. 

(vii) Payment for piece-work and other incentives shoul4 be made only 
when the work is certified by the inspector who should initial the 
records of output. 

(viii) As a basic principle, as many men and as many departments as 
practicable should be involved in the routine of wage payment. 
This reduces chances of collusion between dishonest staff members 
and eliminates the risk of fraud. 

(ix) Calculations made by one clerk should be checked by another. This 
check may either be full or partial. The duties of calculation and 
checking should be interchanged and arranged in rotation so that 
there is no collusion. A test check of the wages sheets should 
occasionally be carried out by the Personnel Officer or the Works 
Manager. 

(x) Payrolls should be signed by the individuals who prepare and check 
them. 

(xi) Only the exact amount required for payment is drawn from the Bank 
and the exact cash payable to each worker is counted and put into 
individual envelopes or pay packets. 

(xii) Payment to a worker is made only after proper identification. 

(xiii) Payment of wages should be made on fixed dates only. Unclaimed 
wages should be disbursed on stipulated dates under strict supervision 
and after proper scrutiny as to why payment was not claimed on the 
date fixed for regular payment. 

(xiv) Wages for out-workers or casual workers who work on locations 
away from the factory or headquarters should be paid by the staff 
from the Head or Main Cash Office, who should be deputed at site 
for the purpose. Cash should not normally be remitted for 
disbursement by local staff. 

(xv) On termination of service or on retirement of a worker, suitable 
notification to the effect should be promptly circulated to all concerned 
and payment of wages should be carefully made as any wrong or 
fraudulent payment once made Is difficult to rectify or recover later. 

TraiBfer firom one Job to another. It often becomes necessary to transfer 
a worker from one job to another w ith the object of restoring the balance of output 
flow. For remunerating him correctly at his usual rate or at a different rate assigned 
to the new job, care should be taken in the preparation of the payroll as 
well as the job card. In the case of a piece-worker being assigned a time-rated job, 
douUe payment, i.e. both on time and for the piece work, may be avoided by making 
proper notes in the attendance records and in the piece-work cards. In addition, 
a transfer memo is essential. 

The job to which a worker is transferred should, as far as practicaWe, carry 
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the same rates of pay and responsibilities as his existing work. Though this does 
not affect a day-worker, he generally resents being given higher responsibilities 
without any increase in lemuneiation. In such cases, his day-rate should be 
made up to the higher rate of the job to wtiich he is transferred. In any case, his 
wages for the week should not fall below the normal. 

The position is different in the case of workers paid on results. Transfer to 
new jobs results in icduction of productivity as well as loss in earnings for the 
worker. Being used to his old job in which he has become a sort of an expert, he 
needs time to pick up the new job For some time, therefore, his earnings which 
he got on the previous job may be piotected. 

Idle Time Cost. Idle time cost represents the wages paid for the time lost 
during which the woiker does not work. This happens broause due to various 
causes for which he is not responsible, the worker remains idle but full wages are 
paid to him. Even for workers who are paid on the basis of output, idle time 
payment may be required to be made. 

The causes leading to idle time may be broadly classified into four categories, 
viz: 

(i) Time lost between gate and place of work, break for tea, time interval 
between one job and another, time for tool setting, adjustment of 
machine, etc. 

(ii) Normal idle time such as waits for jobs, tools, materials *or 
instructions, power failures, breakdown of machines and tools, and 
atmospheric conditions 

(iii) Abnormal idle time such as those arising due to breakdown for 
consideiablc period, non-availability of raw materials, slack supei vision, 
strikes or lock-outs, fire, flood, stoim, etc. 

(iv) Concealed idle time such as manipulation of job booking, wastage of 
time duo to under-employment, i e. unnecessary work like cleaning, 
grass cutting, and gardeninc to employ idle men, and employment of 
skilled workers on unskilled jobs. 

Idle time should not be booked directly to jobs or production orders because 
such a practice not only increases the cost of direct labour but also vitiates 
comparison of idle time costs from period to period. In booking time, idle or 
waiting time should not normally be recorded in the job card but on a separate 
idle time card as illustrated in I ig. 3.18. Separate carik or registers may be 
provided for recording idle time according to the causes which give rise to it. 

Idle time falling under category (i) above would be for insignificant periods. 
In cost accounts, this is treated by neglect, i.c. the idle time is allowed to reiHain 
merged in the Production Order or Standing Order Number on which the worker 
was otherwise employed. 

Normal idle time is booked to factory or works overhead. For the purpose 
of effective control, each type of idle time, i.c, idle time classified according to 
the causes is allotted a separate Standing Order Number. 

Abnormal idle time would usually be heavy in amount involving longer 
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periods and would mostly be beyond the control of the management. Payment 
for such idle time is not included in costs and is adjusted through the Costing 
Profit and Loss Account or included in Profit and Loss account, when accounts 
are integrated. 

Tendency to conceal idle time should be discouraged. Idle time involves 
not only infructuous payment of wages for non-effective time and the resultant 
loss of profit due to reduced production activity but it also increases the cost 



IDLE TIME CARD 

Name 

Department 

Ticket No 

Date 


Reason for idle time 

1 

Time 

Cost 

Standing 
Order No. 

From 

To 

Period 

Rate 

Amount 

Power failure 

Breakdown 

Waiting for . 

Job Instruction 

Tt>ols, material etc. 

Atmospheric condition 

Other causes 

i 

1 

i 

1 

1 

, 1 

1 

1 

i 

1 

j 



Fig. 3.18. Idle Time Card 

per unit of production as the fixed costs continue to be incurred, irrespective of 
the reduced quantum of production due to loss of labour time. Idle time should, 
thcrtforc, be highlighted prominently so that action can be taken to remove the 
causes thereof. Although for obvious reasons, it w not possible to record minor 
details, vigilance is necessary for finding out long-term idleness amongst the 
workers. 

Idle time may be eliminated or reduced to a large extent by taking auitable 
preventive measures such as (i) proper planning of production in advance, thus 
reducing imbalances in production facilities, (it) timely provisioning of materials, 
Oli) regular maintenance of machines so as to avoid breakdown, and (iv) careful 
watch over the labour utlixation statement (See Fig 3.19). The remedial measure 
to be taken will, no doubt, depend on the particular factor or situation which 
caused the idle time. 

II 
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LABOUR UTILIZATION STATEMENT 


Beriod Department 





Idle time hours aiul>sis 



Ticket No. 

Attendcnce hours 

JS 

o 

0 

•d 

0 

1 

JO 

g 

c 

X 

Idle time hours (total) 

No job 

flj 

1 

0 

/: 

No machine 

e 

1 

J3 

rJ 

rt 

,3 

Other cause!> 

1 

Actual standard hours 
produced 

Efficiency ratio 

241 

200 

200 

! 

- 

— 

— 

-- 


210 


243 

200 

190 

10 

5 

— 

i 

5 

— 

1 too 


244 

180 

150 

30 

- 

1 

— 

20 

10 

60 


248 

200 

200 

— 

— 1 


— 

- 

- 

150 

188 -75?; 


200 

180 

' 20 

1 

10 ^ 

10 

— 

- 

90 

' *“ 45% 

1 BOO ^ 


Fig. 3.19. Labour utilization statement 


Overtime Wages. The Factories* Act provides for payment of overtime 
wages at double the usual rates of wages. Even where the Act is not applITable, 
the practice is to pay for osertime work at higher rates usually in accordance with 
a standing agreement between the employer and the workers. Hence, pa>mcnt 
of overtime consists of two elements, \i/. the normal (i.e. usual) amount, and the 
extra payment, i.e the premium. The normal payment is allocated to the Production 
Order, Standing Order Number, or cost unit on which the worker is employed. The 
amount of premium is booked to overhead unless overtime is ordered specially for a 
job, e.g. when desired by a customer and chargeable to him, in which c<ise it is 
booked to that job. Cost of overtime worked for a Ctipital order, pri»Jcct or 
contract is allocated to the cost of the capital order, project or contract concerned. 
If overtime is required to cope with the general production programme or for 
meeting urgent orders, the amount should be treated as overhead costs of the 
particular department or cost centre which works overtime. If overtime is worked 
in a department due to the fault of anotner department, the overtime premium should 
be charged to the latter department. When overtime is worked due to seasonal 
pressure, the overtime wages should be taken cither as general overhead or a.s 
deferred expenses for absorption equitably over the production of the entire bUsines.s 
cyde. Overtime worked on account of abnormal conditions such as flood, 
earth-quake, etc. should not be charged to cost, but to Costing Profit and Loss 
Account or Profit and Loss Account if integrated accounts are maintained. 

It will thus be seen that overtime involves payment of increased wages and 
should be resorted to only when extremely essential. The disadvantages attached 
to overtime working arc as follows : — 

(0 It involves excess labour cost. 
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(ii) There is decrease in productivity. Output is usually not proportionate 
to the excess time worked as efficiency during late hours is diminished. 

(iii) Work in the evenings increases lighting cost. 

(iv) Continuous work for long periods leads to fatigue and defective output. 

(v) It tells upon the health of the workers. 

(vi) Overtime work if not properly distributed among the workers may 
lead to discontent. 

(vii) There is an unusual strain on plant and machinery. 

(viii) Once overtime is resorted to for some time, the workers take the 
overtime wages as a part of their normal earnings and resist future 
attempts to discontinue overtime work. 

(ix) There is a tendency to keep work pending to be done during overtime 
period or to intentionally slow down in order to compel the 
management to sanction overtime. 

It may, however, be said in favour of overtime work that it increases the 
productive capai,il) of the concern as more work is done with the existing 
resources. Overtime work is particularly useful in pullipg up backlog in 
production ari'ing due to shutdown, breakdown, power failure and such other 
contingencies. 

Though overtime work cannot be completely eliminated, it is essential that 
proper control should be exercised to keep it to the minimum. The following 
steps should be taken : — 

(i) All overtime work ..lould be duly authorised after investigating the 
necessity thereof. 

(ii) Booking of overtime hours should follow the same routine as for the 
booking of norma! attendance. 

(in) Overtime cost should lie recorded separately and shown against the 
department incurring it. This will enable proper investigation and 
planning of production in future. 

(iv) Productivity during overtime hours is likely to fall This should be 
measured and compared with the productivity during normal hours. 

(v) If overtime tends to be a permanent feature, the necessity fvr recruiting 
more men and shift working should be considered. 

(vi) If overtime is due to lack of plant a. ‘ machinery or other resources, 
steps may be taken to install more machines, etc. or to give 
sub-contracts or alternatively, to restrict production so as to 
complete it within the normal time. 

Accounting of Labour C'ostis. Labour time records, viz. time tickets or job 
cards form the basis and constitute the primary documents for booking time for 
each cost unit or cost centre and when priced, these indicate the cost against Jobs 
or Production Orders or Standing Order Numbers, as the case may be. Valuation 
of the time tickets is done on ttic b^sis of the current hourlv rates of the individual 
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workers. Aaother method is to adopt average hourly rates when a group or a 
number of employees work interchangeably on similar operations. In this method, 
an average hourly wage rate of all such workers or of the group is computed and 
the hours in the time tickets are costed with this rate without reference to the hourly 
rates of the particular workers who actually perform the work. A third method 
which is applicable where a worker runs several automatic machines is known 
as the Factor Hours method. Each machine is known as a “factor”, and the hours 
for which it runs is referred to as ‘factor hours’. Under this method, a standard 
factor-hour cost is worked out as illustrated below ; 

Worker’s wage rate 

Workings hours per day 

Machine or 'factorV handled 

Factor hours per day (3 x 8) 

Standard cost tier factiN- hour 

The machine hours on the time tickets will be costed at the standard rate of 
Re. 0'12S per hour. The cost of idle machines may also be obtained by valuing 
the idle machine l^urs at this rate. Thus, if a particular machine works for only 5 
hours on a day : 

Labour cost 5 x Re. 0* 125 — Re. 0*623 

Idle time cost =-3xRe.0"125 -Re. 0*375 

Labour time records are arranged in the under-mentioned three ways • 

(i) Accordint; to each worker : This is necessary for the payment of wages 
to workers. As stated earlier, the attendance time is reconciled with 
the job time in all cases whether payment is made under the time-rate, 
piece-work, or any other system. For the time workers, the wages 
payable are calculated from the attendance time records. In case of 
piece-worker, the quantity of work done by a worker as recorded in 
piece-woik cards is priced with reference to the piece-rates. The 
total value of the piece-work cards pertaining to a worker for a wage 
period, is his piece-work earning. Similarly, in other systems of 
payment, the wages due arc calculated on the basis of the attendance 
cards and/or the time cards. The amount of wages due to a worker 
as calculated above, is tnen transferred to the payroll or wages 
sheets. 

(ii) According to each cost centre andlor cost unit : When payrolls or 
wages sheets are maintained separately for each department or cost 
centre, the total of each payroll, after posting the wages in respect of 
each worker employed in the cost ceatre as stated under (i) above, 
indicates the labour cost for that cost centre. In case of process 
costing, where a cost centre is synonymous with a process, the total 
of the payroll for that cost centre constitutes the labour cost (rf the 
process for the accounting period and no further analysis is necessary. 


Rs. 3 per day 
8 
3 

24 
Rs.3 


Rc 0 125 



LABOUR ACCOUNtTNO 


165 

For the purpose of job costing, it is essential to arrange the time 
records according to each cost unit, i.e. each Production or Job 
Order or Standing Order Number. This arrangement or analysis is 
made on a document known as Wages (or Labour cost) Analysis 
Sheet which is maintained in two parts, viz. (i) Wages Abstract which 
analyses the wages jobwise, and (ii) Wages Analysis Book or Summary 
of Wages wherein analysis is made according to the various control 
accounts. A form for Wages Abstract is given in Fig. 3.20. The 


WAGES ABSTRACT 


Period 


' Department/ 
I Shop 


Production 
Order or 
St.inding 
Order No. 


Job or 


Rate 


Time 

Hours or 

per 

Labour 

Ticket 

Pieces 

hour/ 

Cost 



piece 



I 

I 


Note : Sub-tofals may be given as necessary* at the end of all the entries for 
a department, production order, or Standing Order No. 


Fig. 3.20. Wages Abstract 

amounts appearing against the job ordc.s (including capital orders) 
constitute the direct labour costs of the jobs for the period and are 
posted to the relevant Cost Sheets. The total of the amounts against 
the Standing Order Numbers is the indirect labour cost for the period. 
(The method of treatment of indirect labour has been dealt with in a 
later chapter.) The totals of direct labour and indirect labour, as per 
the wages analysis statement for each wage period are reconciled with 
the total wages as per the payrolls or wages sheets. 

In the other form of wages analysis sheet, viz. the Sununary of 
Wages or Wages analysis Book, a summary is prepared showing the 
wages for each wage period, departmentwise and against each oontn^ 
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account, le. Work-in-progress (for direct orders including capital 
jobs), Factory Administration, and Selling and Distribution Overhead 
Control Accounts. If a voucher register is inamtained, this information 
sv ill be available in that register. The ruling for a Wages Analysis 
Book, IS illustrated in Fig. 3.21. 

(m) According to mA maihine ; Where mathinc labour is predominant, 
this analjsis is useful for hndmg out wiiethcr machine time has been 
properly utilized The machine time tirds pertaining to a machine 
show the cTcctisc time of the machine which is compared with its 
rated or budgeted lunmng time Anj dillerence between the two 
would mdieate idle machine hours in the same m inner as leconciliatioii 
betssecn gate time and job time for each woiker re.eals idle man 
hours A machine utilization statement showing the budgeted 
and standard hours and the actual iiouts worked is illustrated in 
Fig 3 22 




WKGES ANAL \ SIS 






Period 








Di. luctionv 

Depart- 

Total Work-in- 

h ictorv 

\drnit '.tiation 

Selling 

I u id w 

ment 

Wages Progress 

Overhead 

OvliIi ad 

Dis^rihiii on 

Tix. 


Acu)uni 

C o itrol 

, C ont'ol 

0\crhcad 

Other 



Aw^ount 

Atu>Lint 

Control 

Account 

deductions 

! 

1 

! 

1 

1 





Total 







Tig 3 21 Summ ir/ of Wages or W.igcs Aiul>sis Book 


Note The costs relating to Capital and Research Orden are initially booked to Work- 
in-Progress Acconnt and &ub<equently transferred at the end of the accounting period to Capital 
Order and Research Order Accounts by contra<redil to Work-in-Progrcss Account In the 
practice is to book the costs direct to Capital Order and Research Older Accounts, separate 
columns fw these accounts should be provided m the form 

Sammary of Accounting Procedure. A flow chart summarising the accounting 
procedure described above is given in Fig. 3.23. This may be compared with the 
material accounting flow chart given in Fig. 2.25. The journal entries in the cost 
books for the accounting of labour cost may be seen in Chapter 6. 
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Fig. 3.22. Machine Utilization Stal 
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Fig. ^ 2 "^ Wage Accounting Procedure 
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Labour Tlvnover. In every business organisation, occasions arise when 
some one or the other of its employees would be quitting employment. On the 
other hand, new men would be recruited to fill in the gaps so created. This process 
of leaving and coming in of the employees is thus a normal feature that we come 
across in any concern. Labour turnover of an organisation is this change in the 
labour force during a specified period measured against a suitable index. For 
this purpose, the standard or usual labour turnover in the industry or locality, or 
the labour turnover rate for a past period may be taken as the index or norm. The 
rate of labour turnover in an industry depends upon several factors such as, nature 
of the industry, its size, location, and composition of the labour force. Labour 
turnover arising out of discharges due to normal causes like deaths, retirement and 
superannuation and the consequential engagement is inevitable, the quantum of 
which will also be generally low. .Such normal labour turnover docs not present 
any particular problem. Increase in the labour force due to recruitment to meet 
the needs of expanding activities of the concern, the expenditure on which should 
legitimately be a charge to expansion costs, and decrease due to discharge of 
temporary workers aff^r completion of a project should not be taken into account 
in the computation of labour turnover index. When the turnover shows an 
incrca.sing trend as compared between one period and anothc jor between several 
firms in the same industry, without any long term increase in the productive capacity 
of the concern, an investigation into the cause» should be made. At the same time, 
abnormally low labour turnover indicates absence of the required flexibility which 
“calls for corrective action to put it at par with those of other firms in the industry. 
A very low labour turnover may also be due to the existence of inefficient workers 
who would not like to leave whatever be the proviKation. A controlled level of 
labour turnover is, therefore, considered desirable because it helps the firm to adjust 
the si/e of its labour force in response to needs, such as for seas.>nal changes or 
changes in technology. 

Increasing labour turnover is a double edged malady : it reduces the 
productivity of labour and results in high costs. The cost of labour turnover may 
be analysed under two broad headings, viz. preventive costs and replacement 
costs. Preventive costs refer to all those items of expenditure which are incurred 
in order to keep the workers satisfied and thus to act as discouragement against 
leaving employment. Replacement costs are those costs which are incurred for 
the recruitment and training of new hands and the resulting losses, wastages and 
lowering of productivity due to the inexperience and inefficiency of the new labour 
force. While preventive costs may be booked to general overheads (say, under 
welfare measures), replacement cost arc usually booked to the shops or 
departments concerned. 

Preventive costs may be further grouped under the following heads 

(i) Personnel administration : Most concerns would have a Personnel 
Department which is entrusted with recruitment, training, and other 
problems arising out of the employment of the labour force. 
Obviously, the entire expenditure of the department cannot be treated 
as labour turnover costs but a portion of the costs which relates to the 
efforts of the Personnel Manager in maintaining good relationship 
between the management and the staff should be treated as preventive 
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labour turnover cost. The labour force remains satisfied if properly 
looked after and if grievances are svnipathctically considered. 

(ii) Mtdual smue (pre\intt\c at'J cunitne) • Care for own health and 
that of the family members gets prior consideration with the workers 
who prefei those concerns where medical services aie available 
burthei, a healthy woiker is an asset to a him as he is able to make 
substantial contribution towards higher efficienc) and productivity. 

(ill) Wdjau iiLtnttu'i and sd tines . These include facilities like subsidised 
canteens, co-opeiative stoic, laundry and washing seivices, sports, 
housing schemes, tian^p s. t. and educational faciloies These facilities 
are as good as higher wages olleimg incentive to the worker to stay 
with the firm 

(iv) Mtsulluntous schtmis such as pmsion or pio'uhnt fund schemes, 
bonus, hi^h sstUfe plans and other inituiixe sduims (ncatei the 
advantages these perquisites onei, the lower will be the rate of labour 
turnover. 

Rcplacenunt costs consist of the following 

(i) loss oT o aput due to d las m rht urvi’ s'liktis As suitable 

vvori.eis may not be availaVc teailih, t! t'le i a tune gap before a 

new worker can repi ice the old one During this peiiod some output 

may be niaint lined by retaini ig sUiplus nucleus labour lorce to meet 

such contingencies or by working ovjrtiiir \I1 such extra costs 

should be taken aS labour turnover cost 

0 

(ii) Emplosment Department tspens's With the increi.c in the tempo 
of recruitment, additional work is thrown on the 1 inploymeiit or 
Personnel Denartmcnt Admiiustralivc expenditure is lucuiicd for 
the selection, test, and mcdic.il examination of the new hands, and for 
writing imtial documents like seivice records, fund accounts etc. 
after the appointment of a worker h is bc*en approved The cost of 
the employment department, therefore, vanes in sympathy with the 
rate of labour turnover Recruitment may sometimes have to be made 
in unfavourable conditions because suitable men nuy not be always 
available m the labour market or if avail ible, they c.in be attracted 
only by special inducements in the form of increased pay and fringe 
benefits The cost of rccru meat may to some extent bo reduced by 
keeping a panel of selected candid ites , futuic appointments may be 
made from the panel 

(ill) Induction training /or ness ssorkas ’ Unless Allied workers arc 
recruited (more likely on higher rates of pay) who c in be straightway 
put on jobs, the average worker has to be given some induction 
training before he is fit to be put on his assigned work. For certain 
categories of skilled and highly skilled pbs, intensive tiaining for 
some period may be essential. The initial period of training is mostly 
unproductive and it is only towards the later period of the training 
that the worker does some productive work. The increase m costs is 
two fold, viz. the expenditure on training and the cost of productive 
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time lost. The cost of trainiag may be minimised by installing an 
efficient training scheme. Visual and audio-aids like films, slides and 
tape recorders help in speeding up the process of training. 

(iv) Inefficiency of new workers : The efficiency of new hands being 
generally low. productivity is reduced and cost increases. 

(v) Cost of tool and machine hreakin’i \ : While on training and during 
the initial stages of work after completion of training, the worker is 
likely to break tools more frequently on account of his inexperience. 
Due to faulty handling, machine breakdown may also occur very often. 
The cost is ascertained by booking expenditure under relevant Standing 
Order Numbers. Hreakdovvn m one dcpaitmcnt may create a bottle- 
neck and hamper work in the othci departments. The cost of such 
losses of output would form a pait of labour turnover cost. 

(vi) Cost of sirup and defeitne wo/A : A new worker is likely to spoil 
work and although in most cases responsibility can be fixed on him 
and r'v wascs paid for the scrapped work, the expenditure incurred 
on material and wages for the earlier operations done on the job 
becomes infructuouv. To this, tlie costs of \i^ of production, up- 
setting of schedules etc. h.ive to be added. Difficulty, however, arises 
in asses .mg the cost of scrap and defective work as old hands too are 
liable to turn out defective woik and aKo hicak tools and machines 
in tiie processes. In such cases, a suitable norm may be set for 
bieakagc and defective work ; excess over the norm may be attributed 
to the new hands. 

(viii Cost of uuiJents ; On account of his inexperience, the new worker 
IS apt to vlisrcgard safely rules and lie is thus mon- sronc to accidents. 
The costs include cost of output lost expenditure -a loss of time and 
compensation for the injured worker, damage of material and 
equipment accompanying injury, time lost by the supervisory statfand 
others in assisting the injured worker and making out rcpoils etc, and 
impact on morale due to too frequent accidents. 

It may be notevl that the increases in labour costs due to high labour turnover 
contribute to create an inflationary tiend in the industry. 

While the Cvisls directly attiibutablc to labour tuinnei may be easily found 
out, some analysis is necessary for t\>mputmg other costs consequent to loss of 
production. The calculation of the latter costs ilhistiated below . 

EXAMPLE 3 10, 

The position al the end of a vear m respect of a company was jb follows : — 


Sales 


Rs.(lakh) 

10 

Variable Cost : 

Direct material 

Rs, 2 5 lakh 


Direct labour 

Rs. 2 0 lakh 


Variable overhead 

Rs. 2 0 lakh 

«-5 

Marginal contribution 


3*5 

Fixed cost 


1*5 

Profit 


Rs.20 
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On an analysis of the above position it was found that there had been a drop in the profit 
due to labour turnover. It was seen that the direct labour hours worked were 1,01,000 hours as 
follows : 

Permanent workers 99,000 

Trainees 2,000 

1,01,000 hours 

Only half of the direct labi)ur hours put in by the trainees were productive Due to delay 
in replacing the workers who had left during the year. 4,000 direct labour hours were lost. 

You are required to calculate the profit lost on account of loss of production due to labour 
turnover. 

ANSWER : 

Effective direct labour hours : 

Permanent workers 99,000 

Trainees (i of 2,000 hrs.) 1,000 

Total 1,00,000 hours 

Sales per direct labour hour«-Rs. 10,00,000/1, 00,000««Rs. 10 
Loss of productive hours : 

For replacement 4,000 

For trainees 1,000 


5,000 hours 

Loss of potential sales = 5,000 x Rs, lO^^Rs. 50,000 
(Assuming that there would have been no change in sales price ) 

But for the labour turnover, the sales would have been Rs. 10,00, 000+Rs 50,000 
Rs. 10 50 lakh 

The costs incurred for the extra Rs. 0-50 Lakh sales lost would have been (assuming no 
change in efficiency) : 


Direct labour for 4,000 hours lost 

Material and variable overhead 
for extra Rs. 0*50 lakh sales 


Rs 2 lakh ^ ^ 

1 01 00 0 — ^®* (rounded off) 


Rs 4 5 lakh ^ 

g^-y^^xRs.O 5 lakh-R,. 22,500 


Potential profit with no labour turnover : 

Sales 

Vanable cost : 

Direct labour 

Direct material and variable overhead 


Contribution margin 
Fixed cost 

Potential profit 
Current actual profit 


Rs. 

10,50,000 

Rs. 2,00,000 
+ 7.920 
Rs. 4,50,000 
+ 22,500 

6,80, «0 


3,69,580 

1,50,000 


2,19,580 

2,00,000 


Loss of profit due to labour turnover 


Rs. 19,580 
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Causes of laboui turnover. The causes giving rise to high labour turnover 
may be broadly classified under the following three heads : — 

A. Personal causes : Workers may leave employment purely on personal 
grounds, e.g. 

(a) Dislike for the job, locality, or environments. 

(b) Domestic troubles and family responsibilities. 

(c) Change of line for betterment. 

(d) Retirement due to old age and ill health. 

(e) Death. 

fn all such cases, personal factors count the most and the employer can 
practically do nothing to help the situation. 

B. Unavoidable causes : In certain circumstances it becomes obligatory 
on the part of the management to ask some of the workers to leave. These 
circumstances are ; 

(a) Retrenchment due to seasonal trade, shortage of material and other 
resources, slack market for the product, etc. 

(b) Discharge on disciplinary grounds. 

(c) Discharge due to continued or long absence. 


C. Avoidable causes : Under this head, may be grouped the causes which 
need the attention of the management most so that the turnover may be kept low 
by taking remedial measures. The main reasons for which workers leave arc : 

(a) Unsuitability of job. 

(b) Low pay and allowances. 

(c) Unsatisfactory working conditions. 

(d) Unhappy relations vMth co-workers and unsatisfactory behas'iour of 
supciiors. 

(c) Disputes between rival trade unions. 

(f) Lack of transport, accommodation, medical and other facilities. 

(g) Lack of amenities like recreational centres, schools etc. 

The above causes may also be classified in a different manner under three 
heads, viz. financial causes, social and economic causes, and psychological causes 
relating to human relationship. 


Measurement of luihour Turiuner. The various formulae for determining 
labour turnover are given below. While the base or the denominator is almost 
always the average number of employees on roll during the period under 
consideration, the change in labour force indicated, either by the number 
of employees replaced (or to be rcplawd) or employees left (i.e. separated), or 
employees joining as well as leaving. The average number of employees is usually 
taken as the simple average of the numbers at the beginning and at the end of the 
stipulated period. 


Labour turnover 


Number of employees replaced 
Average number of employees on roll 


NclraieorRcpIacemcm rai^ 


or 

_ Number of employees left 

Average number of employees on roll 


00 Separation rate 
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or 

Number loining plus number leaving 
Average numbei on roll 

Average number of emplo>ees (Number «it beginning plus numbti at end)/2 

The turnovci iiuy be expressed either as a fraction or as a pcicentage The 
analysts may be made separately for each department oi for the factory as a whole. 
Labour turnoser index may also be calculated in accos dance with the following 

(i) By age groups 

(a) By length of sets ice groups . known as the stability index, this measures 
the stabilitj of labour The index in respect of senior and experienced 
gioup of workers needs to be moic carefull) watched and controlled, 
(in) By sex 


LABOUR TURNOVF R RI PORT 
Department , Tool Room Month 

March 1987 


Current 

Last 

Correspond- 


month 

month 

ing month 




last year 

Number of employees on first day of month 

60 

m 

70 

Number of employees on last day of month 

50 


80 

Average labour force 

55 


75 

Number left during month 

8 


10 

Number recruited during month 

7 


10 

Flux rate (%i 

. 27 27 

16 19 

26 67 

Analysis of number lelt 




(a) Personal Causes 




Retirement 

1 

1 


Change for betterment 

1 

2 

6 

Dislike of job 


1 


Other reasons 


dm 

4 

(b) Unavoidable Causes 




Retrenchment 




Disciplinary grounds 




Other causes 




(c) Avoidable Causes 




Lower pay 

2 



Dispute between 1 abour Unions 

4 



Unsatisfactory working conditions 




Lack of amenities 




Other reasons 





Fig 3.24 Labour Turnover Report 


(iv) By trades, e.g. mechanic, carpenter, fitter, etc. 

(v) By grades, e g. skilled, semi-skilled, and upskilled. 

(vi) By methods of payment, e g. time workers, piece-workers, etc. 
A labour turnover report is illustrated in Fig. 3.24. 
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Reduction of labour turnover. Labour turnover may be reduced by removing 
its avoidable causes (Page 173) and taking preventive remedial measures (Page 169). 
The various measures may be summarised as follows ; - - 

(i) Efficient, sympathetic and impartial personnel administration. 

(li) Ellectivc conununitatiun svstem so that workers are kept suitably 
informed on matters that afl'cct them. 

(ihl Improving working conditions and placing the right man on the right 
job. 

(iv) Job enrichment to reduce boredom and monotorty and to provide job 
satisfaction. 

(v) Introducing fair rates of pay and allowances and incentives, pensions, 
gratuity etc. 

(\i) Sticnglhening welfare measures. 

(mi) Augmenting recreational activities and schemes. 


t\'\MINAT10N QUFSIIONS 

1. Design an cmplt)>cc reeord card o>mai:jng all rclcxanl informations for ua* by both 

the wages aud pt* s^inncl ofhtcs (/. c. A/. A., Pt II) 

2. Design a personnel rea>rd form for u^c by the wai;cs to contain all control 
informatum for wage cnriikmcpts and I’Hrrsonncl analssis. 

il. C.M.A.^Ptll) 

3. In a factory mtn arc cmpIo>cd partlv indoors and partly outdiwr-s. Give a method 

which will cMisuie airrcct auounting (»f their time. (/. C. IV. A., Inter) 

4. Discuss the mam puip<*.es of time-ki.cping at the tniranic of the factory and lime 
ho^ikif'g at the dcp.irtmcnf under th:ce luadings ; (a) for p:?> incut of wages, (b) for 
wf asccrlairmenl and muting and (c) h»j <>ihcr ri'i»sons. 

(/ C. M. A., Inter) 

5. Wlut IS ihe ditTeiep.ee beiwein an AlieTidance i ime C ..rd and Ji*' 1 imv' Card 7 Gis’C 

>ptximvn fv'rnis and 'llustiate sour ansssci. (I. C. If . A., Inter) 

6. I he management of compan> gets mformatimi that some workcis are cheeking the 

time cards of k How workeis who aie af>scni Siigyi ‘ t mcasiiKs lh:*t shall be adopted 
to present o\<.rpa>meiii of wags* *0 such ab entci'-. (/. C. W. A , Inter) 

7. What aic the ail\aiitag<.s and disadvantages of the following methwis of recording 
labour 

(.I't dail> time slteets, 
th) weekb tMTie sheUs. 

tc) ?>»b cards *.cco:nnans’ (g each job thiougn the wv>rks '* 

(/. r H* A.. Inter) 

H. A compans ucci.ils purchased a runnmg facims engaged on smnlar ptoducts. Time 
b(s<»kmg sssieni that faelor> is not the s^ me. 'n osv n factors', each operative books 
lime to e.ich ii>b in the weekly caids wheivas in the new factors, each operatis'e books 
his ttmc in the ».ard issued ssith the work whuti accnmpwtnies it throughout its prognrss. 
Discuss with leasims which ssMcni sou will ptefer. To ciTcct unifonn costing how 
would you change the procedure? (/. C. IV. A.^ Inter) 

9, Design a combi. led clivk and job card which will prosidc information for both p^ 

and costing purposes, (/. C. M. A., Pt. ih 

10. Your directors have set up a factors work-studs depaitmont, whose programme is. ir 
each dci>artmcnt, a detailed methods studs and methods improvement, foiloss'cd by 
work-measurement and the intriHluction of incentives. 

You arc called upon as Cost Accountant to report indcivndcntly upon the owral! 
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effect of each department^ study. Present a pro-forma statement with sample figures 
such as you might render to your directors. (/ C. M. /!., Final) 

11. What is job c\ali*ation ? What functions other than those directly i elated to wages 
does such a scheme peiform ? Briefl> outline the job classification method of job 
evaluation (/. C M, A ^ Inter) 

12 Give a dchnition of job evaluation. Tabulate and describe briefly each of the main 
stages necesstiry for the construction of a job evaluation table. 

(/. C. Af. A., Pt, II) 

13. It is propi>scd to use job evaluation as the ba.sis of the wages structure in a large Arm. 

Give SIX factors wluch might be taken into account in such job evaluation with a brief 
indication of the meaning of each factor. (/ C. A/ A,, Inter) 

14. Specify and write a brief note on each of five mam methods of employee remuneration 

(/. C. Af . A.. Pt. II) 

15. (a) What are the two basic principles ot labour remuneration ? Show how one of 

them views the matter from the standpoint of the workman and the other from 
that of the cmplo>cr 

(b) What IS meant b> ‘hfflwiency of labour*'^ Fxplain why it has a very important 
bearing on the cost of production ? ( M. Com., C U ) 

16. (a) What do you undci stand by ‘payment by results’? txplain three diflerent types 

of payment by results commonly in use. 

(b) Allowed lime for a job was fixed as one hour applying the principles of Time and 
Motion Study' but the job was completed in 40 minutes. Calculate wages under 
the three methods of payment by results and show cost per article, assuming 
basic time-rate of 50 paise per hour. (/. C W A ^ Inter) 

17. There are four classes of individual systems of payment by results : 

(1) Systems with earnings var>ing in same proportion as output 

(2) Systems with carningi varying proportionately less than output, 

(3) Systems with earnings varying proportionately more than output 

(4) Systems with earnings varying in proportions whicli dillcr at diflerent levels ol 
output 

State the adva itages ard disadeantagts <»f each class i»l system. 

(/ C W A , Mjnagemcnt Aciountamy) 
18 In an engineering works employing expensive mdehinco, machine operators are paid 
on a piece-rate basis. Machine cflic’cncy in several sections of the works is low but 
the production manager dosS not think this needs correctise action as operators are 
paid on thtir produe’ion. Do vou agree with the production manager Gi\c 
reasons for your answer U C W A., Pmat) 

19. What is the principal justification of iiKcntive schemes in cunenl Indian conditions 
Describe the essential tcatures of a successful incentive scheme with which you arc 
familiar or suggest a suitable scheme for an industry which } ou have studied. 

il C. W. A., Inter) 

20 What arc the steps to be taken f 'r introducing straiglit piece-rate wages system in a 
production factory which is not satisfied with the existing day-rate wages system ? 
Discuss its merits and dements. (I C W A., Inter) 

21 . Tabulate the advantages and disadvantages of payment by piece work. 

(I. C. fF. A., Inter) 

22. Slate the essential features of the Taylor system of payment of wages bf results. 

(/. C W. A., Inter) 

23. Describe bnefly. with an illustration, any one system of payments by resuhs where 

worker’s earnings vary proportionately less than output. Discuss the circumstances 
where the particular system will be useful. (/. c. W. A,^ Inter) 

24. The time allowed for a job is 8 hours. The hourly labour rate is Re. 1 . Prepare a 
statement, showing the bonus earned, the total earning for labour cost and hourly 
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earnings under the Halsey Wetr system and Rowan system of {N'cmium bonus for 
each hour saved progressively. Give your comments on the comparative findings in 
the two systems. (/. C. IV, A., inter) 

25. Under the Rowan Premium Bonus system, a less efficient worker can obtain the same 

bonus as a high efficient worker. Discuss. (/. C. IV, A.^ inter) 

26. Under what circumstances would you advocate the employment of a group incentive 

scheme? (/. C. W' A., inter) 

27. Western Manufacturers Ltd. manufacturing various engineering goods in a sequence 
of operations on a conveyor belt system want to introduce a suitable system of labour 
remuneration as an incentive i>chcmc in place of a flat time-iate system. Write a 
report, as a Cost Accountant of the firm, outlining the general principles governing 
any incentive scheme and describing a broad outline of a suitable system. 

(/. C. IV. A., inter) 

28. Outline an incentive scheme suitable for indirect labour. How would a shop foreman 
control this labour in proportion to changes in production volume? 

(/. C M. A., inter) 

29. What do you understand by the cost efficiency bonus plan? Give a simple illusuaiion 

of such a plan. (/. C. M. A., inter) 

30. What are the a dvantages to be derived from a bonus s>stcm for indirect workers? 

Discuss the application of such systems and state the a]tcmat*|p basis of which the 
bonus might be determined. (/. C. A/. A., inter) 

31 . (a) In a capital-intensive process industry, production w'orkers are paid on some form 

of i ncentive basis . The management desire to introduce incentive for maintenance 
workers. Suggest a suitable incentive plan with the basis for incentives. 

(b) In a shoe factory, there is a system of bonus for increased output from the cutters. 
It has been suggested that there should be an additional bonus for reduction of 
wasted leather and that this should be on a relatively greater scale. Examine 
this suggestion and offer your comments. (A C. .4 , Finaf) 

32. In some industries the conilitions of working require that cmplojccs move from one 

department to another as prtniuction demands. In some cases this may happen 
several times a day. What means would >ou advocate for recording and evaluating 
lime spent so that correct charging may be made to each department? Sketch the 
basic document required for yvmr methixi. (i. C. fV. A., inter) 

33. Give a wages sheet ruling for a small company to incorporate lH>th wages and cost 

accounting. Make several spei^imen entries to illustrate its working, and gi\x brief 
note of the source of each entry. (A C. Af. A.^ Pt if) 

34. As Gist Accountant in a new factory cmpUiying 5, 000 employees, >oii arc asked by the 
General Manager to introduce a giXKl system of recording attendance and payment of 
wages to workers. Describe dearly the procedures you will adopt and indicate how 
you would prevent payment to “dummy ’ workers and other possibilities of fraud. 

(A r. n\ A., inter) 

35. What internal checks would you suggest for avc ^’ng frauds m the time recording, 

and preparation and payment of wages ? (A C. W. A., inter) 

36. You have been asked by the management to examine the monthly wages bill of their 

factoiy since they have reasons to believe that the bill has been inflated. Describe 
the steps you would take for your checking and the suggestions you would give to the 
management based on your findings. (A C. A., inter) 

37. The following types of errors were detected while scrutinising job cost sheets 

(a) Use of wrong hourly rates, 

(b) Labour classified as ^direct* in the cost sheets has been treated as indirect in 
wages analysis. 

(c) Inclusion of Idle time in direct labour. 

What procedure would you introduce in the cost accounting routine to prevent errors? 

(A C fV. A., inter) 


12 
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38. It is frequently necessary to transfer a worker from one job to another wilh the object 
of restoring the balance of output flow. Discuss the etFect of such transfers on the 
worker’s earnings and schedule the payment conditions which you would advocate 
for such transfers under time rale and payment by results. 

(/. C. A/. A,, Inter) 

39. What are the reasons for booking workers on idle time in a factory? How is idle 
time controlled? How is idle time treated in cost account? 

(/. C. IV. A.. Inter) 

40. What factors can be grouped under the category of idle time and how can (hey be 

controlled? (/. C. IV, A., Inter) 

41. Tabulate the documentation required for wages accounting? State briefly the 
purpose of each. Mention the accounting entries in a system of internal accounts. 

(/. r. W, A., Inter) 

42. For costing purpose, the hours booked in job cards are valued at estimated labour 

rates for each category' of workers. The total labour costs as per job cards do not 
agree with actual payments as shown in the payroll due to the difference in rates of 
wages paid to the same category of workers. Comment on this procedure and suggest 
any internal checks which your would like to introduce. (/. C. 9V. A., Inter) 

43. In a factory, labour costs are merely worked out as rate per unit of the finished product. 

In ordej^to help the performance review of each department it has been decided to 
distribute the labour cost to the various products or processes. Outline the steps you 
would take as a Cost Accountant for introducing a proper system of distribution of 
labour costs to various products and processes. (/. C. W. A,, Inter) 

44. (a) What do you understand by the term “Wages abstract”? 

(b) In a jobbing factory the production labour hours are booked to the jobs cos.^ 
centrewise. Draw up a proforma wages abstract for a cost centre. 

(c) What is the relationship between the hours booked to the jobs and the attcnoancc 

hours for which wages are paid? ^ (/. C. W. A., Inter) 

45. What is Labour Turnover"^ Describe the effects of high labour turnover on costs. 
What conclusions would y^u draw if labour turnover is abnormally low? 

(/. C. W, A,, Inter) 

46. From the following details calculate fm- bonus entitlement, the standard time per unit 
article with a provision of efficiency margin at 60% and 5% of defectives. 



For batch of 

For a trial run of 


400 units 

180 units 


mts. 

mts. 

Reading drawing etc. 

4.5 

— 

Obtaining tools 

6.0 

— 

Tool fixing 

16.5 

— 

Feeding material for 45 nos. 

— 

3.5 (Each lime) 

Setting time for jig etc. 

45.0 

— 

1st Operation 

— 

i45.a 

2nd Operation 

— 

112.5^ 

Removing the setting 

15.0 

i' 

3rd Operation 

— 

1884 


(/.C. Inter) 

47. Calculate total monthly remuneration of three workers A, B and C from the f^lowing 
data : 

(a) Standard production per month per worker- 1,000 units 
Actual production during month : 

A— 850 units 
B— 750 units 
C^9S0anBs 

OH Pfeoe^work rate lOP per unit (actual productioA), 
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(c) Additional production bonus is Rs. 10 for each percentage of actual production 
exceeding 80% actual production over standard (examples : 80%— nil, 81 %— 
Rs. 10,82%-Rs.20andso on.) 

(d) Dearness pay fixed : Rs. 50 per month. (/. c. fV. A,, Inter) 

WIxat will be the earning of a worker at Re. 0,55 per hour when he takes 140 hours to 
do a volume of work for which the standard time allowed is 200 hours. The plan of 
payment of bonus is on a sliding scale as under : 

Within the first 10% of 

saving in standard time, bonus is 40% of time saved 

Within the second 10% of 

saving in standard time, bonus is 50% of time saved 

Within the third 10% of 

saving in standard time, bonus is 60% of time saved 

Within the fourth 10% of 

saving in standard time, bonus is 70% of time .saved 

For the rest 75 % of time saved 

(/. C IV, A., Inter) 

According to a suggestion box scheme, an award equivalent to six month's saving in 
labour cost is granted to employees whose suggestions are accepted. Suggestion of 
an cmployt ^ to use a jig for a manufacturing operation of a component has been 
accepted as it is found that the cost of jig is only Rs. 600 Qife^onc year) and that the 
standard time can he reduced by three minutes. 

Compute from the following data, 

(a) * the amount of the award, 

(b) the estimated saving to the company per year, 

(c) the revised estimated cost of the component. 

(0 Number of pieces to be produced in one year — 12,000 

(ii) Standard time per piece before use of jig — One hour 

(iii) Raw materials required per piece — 10 kgs. (hi Rc. 0.75 per kg. 

(iv) Average rale of workmen — Rs, 6 per day of 8 hours 

(v) Average cflfkicncy of workmen — 75 % 


(Efficiency 


.5!??^2!l!?^xi()o, 

Actual time 


(vi) Overhead charge — Rs, 6 per actual hour 

(vii) Store handling expenses — 2?.; of value of direct materials. 

(L C. IV. .4., Inter) 

50. In a factory bonus system, bonus hours arc credited to the employees in the proportion 
of time taken which time saved bears to time allowed. Jobs arc carried forw^ard 
from one week to another. No overtime is worked and payment is made in full for 
all units worked on, including those subsequently rejected. From the following 
information you arc required to calculate for each employic : 

(a) the bonus hours and amount of bonus earned ; 

(b) the total wage costs ; 

(c) the wage cost of each good unit produced. 

Employee . . A B C 

Basic-wage rate, per hour . . Rs. 3 Rs. 4 Rs. 3.5 

Units issued for production . . 2,500 2,200 2,600 

Time allowed per 100 units . . 2 hrs. 36 min. 3 hrs. 1 hr. 30 min. 

Time taken • • 52 hrs. 75 hrs. 48 hrs. 

Rejects 100 units 400 units 400 units 

(f. C M. A., PL II--Adapted) 

51. A job can be done in 15 minutes by an average worker. Give three different methods 
of payment by results and show the cost per article for each method if the job is done 
in lOmimites* (Assume basic timefate of Rs. 4 per hour). 

(/, C M, A,, tnler^AdofM) 
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52. Standard labour rate pei hour is Rs. 2.50 and the standard output per day of 8 hours 
IS 200 units 80 % of the standard piece rate is paid i f actual output is less than 80% 
of this standoid output. Actual output between $0% and 120% of standard output 
IS coiisidcicd as noiinal and paid at standard piece rate. 150% of the standard piece 
rate is pasahlc if actual output is 121 % or above the standard output. In addition, 
the woikcrs arc entitled to Rs. 50 per week as Dearness Allowance. Additional 
Allowance of Rs 3 per da> is payable if actual daily production exceeds tho standard 
output Al ual output of two workers, Suresh and Ramesh, pci dd> during Week 


No 4^ arc a^ under . 

Day 

Output in Numbets 


Ramcsli 

Suresh 

Moiiday 

150 

140 

Tucsda> 

180 

220 

WednesOay 

200 

160 

Thursday 

240 

210 

I-nda> 

230 

225 

Saturday 

250 

243 


Your arc required tohnd out (a) Earnings of Suiesh and Ramesh for Week No. 43 
and (b) Average cost per unt of output for the week in respect of Suresh and Ramesh 

(/ C IF 4 . Inter) 

53. Ten men arc working as a group on a particular manufactunng project. 'When the 
weekly ptlilMction of the group exceeds a standard number of pieces per man hour, 
each man in the group is paid a bonus for the excess production, in addition to his 
wages dt hourly rates. The amount of bonus is computed by first determining the 
percentage by which the group’s production exceeds the standaid. One half of this 
percentage is then applied to a wage rate of Rs. 8 to determine an hourly bonus rate, 
irrespective of the vanation in individual hourly wages rates Each man in the group 
IS paid, as a bonus, this bonus rate applied to his total hours worked dunn^thc 
week The standaid rate of production before a bonus can be earned is 200 pieces 
per mar’-hour. 

On the bas s of the production record stated below, compute : 

(i) the rati, and amount of bonus for the week , 

fii) the total w,.gcs of ’A’ who worked 40 hours at a base rate of Rs, 6 per hour and 
of ‘B’ who wvirked 39 hours at a base rate of Rs 9 per hour 

Man-hours 

Worked Production 


Monda> 

72 17,680 

Tucvlay 

72 17,348 

Wedrasday 

72 18.000 

Thursday 

72 18,5(.0 

Friday 

71 5 17,888 

Saturday 

40 9,600 


399.5 99i076 

(ill) How much IS the labour bonus cost to be attached to each unit of the week’s 

production 

(/. C. W. A., titer) 

The standard prodiict'on m Pressngh^ company is 20 units per hour. For tha first 

week in April, worker’s 

record was as follows 

Monday 

140 untis--8 hours 

Tuesday 

160 units- 8 hours 

Wednesday 

175 untts^8 hoars 

Thursday 

180 units'— 8 hours 

Friday 

200 unila— 8 hours 


You arc requited to draw up a schedule showing the worker’s daily eamingSt *hc 
effective hourly rate and the labour cost per unit. If the compaiv met : 

fa) Hal»cyPrenriuinI1anwhhaguanutieedfateofR*.4J»perhowraiaapiwi^ 

of 60 % of the time saved on prodoctioa in exoeu of itandatd ; <)r 
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55. 


56. 


57. 


58 . 


(b) Tho Taylor DifTercntial Piece rate system with rates of 20 paise per unit below 
standard, 24 paise at standard and up to 20% above standard and 30 paise per 
unit for all production when daily output exceeds 20% above standard. 

(/. C. fV, A., Inter) 

From the following comparative statements for the years 1961 and 1962 : 

(a) Find out whether the year 1962 showed an overall better performance or otherwise. 

(b) Possible cause of diifercnces in performance. 

1961 1962 


Wages incurred Rs. 1,80,000 Rs. 5,10,000 

Units produced 14,000 25,000 

Average number of workers 225 400 

(Assume production of only one quality and same machinery conditions in both 
years). (/. C. fV. A., Inter) 


In Production Department PDX, 4 direct workers arc engaged on the basic wages per 
month of Rs. 350, Rs. 400, Rs. 450 and Rs. 500 respectively. In addition to these, 
they arc entitled to Dearness Allowance of Rs. 250 up to Rs. 400 basic and Rs. 300 
per month over basic wages of Rs. 400. They are also entitled to 10% House Rent 
Allowance on the basic wages. Workers contribute 10% of their basic wages plus 
Dearness Allowance towards Provident Puiui and the compan> aho C4>ntributcs an 
equal amount. Bonus is paid at the rate of 12% on the basic wages plus Dearness 
Allowanr- The f;ictory works for 48 hours a week, for 52 weeks in a year, bach 
worker is entitled to 2 weeks* paid leave. Out of the available hours, 10% is 
considered as normal idle time, to take care of tea breaks, Ij^ing to toilet, reaching 
the work place etc. 

During the 5th month of 4 weeks, 2 workers were on leave fui 2 weeks each and 
the total idle time of the department was To hours. 

Your arc required to : 

(a) Calculate comnrehensive labour rate for PrtHiuciioD Department, and 

(bj Calculate the under in'cr reuwery of d‘rcct wages during 5ih month of 4 weeks. 

(/. C IV. A., Inter) 


BhiiMt Garment Corporation produces garments of the same size and style, 
i'-inployces are paid v^ages at Rs, 2.50 per hour for an eight houi - hift. They produce 
five units per hour per employee. The overhead in this departn e. i is Rs. 3 per direct 
labour hour. The employees and the management arc considering the following 
piece-rate proposal : 

Up to 45 units per lUiy of 8 hours -50 paise per unit 

iTom 46 units to 50 units -53 paise per unit 

From 51 units to 55 units -55 paise per unit 

F-rom 56 units to units —57 paise per unit 

Above 60 units —60 paise per unit 

The working hours arc restricted to 8 hours per day. Owrhead rate docs not 
change with the increased production. 

Prepare a statement indicating the adN'anfages to the employee as well as the 
management at the prinluction levels of 40, 45, 50, 55, 60 and 65 units. 

(/. C. W, A., Inter) 


Prosperous Ltd. manufacture a single product. Its cx^ndensed Profit and Loss 
statement for the year ending 3lsf December 1976 is as follows. (No inventories 
were on haiul at the beginning and end of the year.) 


Sales (to lakh units produced sold) 
Matcnals 

Direct Labour (3,00,000 hours) 
Variable Overhead 
Fixed overhead 
Factory Cost 
Orosa FroAt 


Rs. 


4S.00.000 

Unit cost (Rs.) 

12.00.000 

1.20 

6.00.000 

0.60 

2.00.000 

0.20 

8.00.000 

0.80 


28,00,000 
17, 00, OOP 
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Selling and Distribution expenses : 

Variable Rs. 4,00,000 

Fixed Rs. 9,00,000 13,00,000 

Net Profit 4,00,000 

In January 1977, the coinpany*s management was engaged in negotiations with the 
union representatives. The company’s Industrial Engineer claimed that if a straight 
piece work plan were adopted instead of the present hourly wage rates, labour pro- 
ductivity could be expected to rise by 10%. The union had demanded a 10% increase 
in hourly rates. It now indicates its willingness to accept a piece rate system, 
provided the rate per piece is established at Re. 0.70. From the company’s standpoint, 
which of these two alternatives is more profitable assuming that 1977 costs would 
adhere to the same pattern as in 1976 except for labour? (/. C. W, A,, Inter) 

59. Both direct and indirect labour of a department in a factory are entitled to production 
bonus in accordance with a Group Incentive Scheme, the outlines of which are as 
follows : 

(a) For any production in excess of the standard rate fixed at 10,000 tonnes per 
month (of 25 days) a general incentive of Rs. 10 per tonne is paid in aggregate. The 
total amount payable to each separate group is determined on the basis of an assumed 
percentage of such excess production being contributed by it, namely, ^ 70% by 
Direct Labour, (<^ 10% by Inspection staff, 12% by Maintenance staff and 

by Supervisory staff. 

(b) Moreover, if the excess production is more than 20% above the standard, direct 
labour al9 gets a special bonus @ Rs. 5 per tonne for all production in excess of 
12% of standard. 

(c) Inspection staff arc penalised @ Rs. 20 per tonne for any rejection by customer 
in excess of 1 % of production. 

(d) Maintenance staff are also penalised $ Rs. 20 per hour of machine breakdown. 
From the following particulars for a month, work out the production bonus 

earned by each group. 

(a) Actual working days — 20 

(b) Production — • 11,000 Tonnes 

(c) Rejection by customers — 200 Tonnes 

(d) Maintenance breakdown — 40 hours (/. C. fV, A,, inter) 

60. The Empire Pipe Company manufactures a line of smoking pipes at its plant. All 
direct and indirect labourers except supervisors are paid on an hourly basis. Labour 


costs arc controlled by management through a Labour Efficiency 
below : 

Monthly Labour Efficiency Report 

!$ month 

Rs. 

Report as shown 

Last month 
Rs. 

Direct Labour 

24,400 

2S.080 

Supervision 

3,000 

3,000 

Material handling 

2,800 

3.100 

Inspection 

3,600 

1.820 

Maintenance and repair labour 

3,200 

3J00 

Clerica] 

2,400 

1400 

Total Labour Costs 

Labour costs as a percenfage 

39,400 

4ao 

of sales value of production 

290% 


Sale value of production 

1,36,000 

1.611.000 


From this can you deOnitely say whether there has been an imiirovemegt or 
deterioration in labour efficiency? What factors might have caused the chaise in 
the percentage relationship between labour costs and the sales value of production. 
What is your opinion on the value of this type of report? Oui you suggest a better 
way to control labour costs? (/, C. W, A,, httm) 
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OVERHEAD COSTS 

Direct and Indirect Costs. Costs pertaining to a cost centre or a cost unit 
nwy be broadly divided into two portions, viz. direct and indirect. Items of cost 
like direct material, direct labour, and direct expenses, which are attributable to or 
which can be identified with particular cost centres or cost units, may be allocated 
(i.e., they may be charged direct) to such centres or units. The imUrect portion 
of total eosts oonstitutes the overhead cost, which is the aggregate of indirect 
raaterhd costA indirect wages, and indirect expenses. Thus, oveHiead forms a 
dale of cost that cannot be allocated os absorb^ but can only be anx>cti(Mied to 
cost unit*. Overhead costs are also apportioned and sometimes allocated to cost 
centres. Overhead costs arc known by several other names, e.g. manufacturing 
expenses, works expenses, establishment expenses, on-cost, burden, indirect charges, 
etc. In this tex*, the terms, overhead cost, overhead expenses, and overhead 
charges have been used and the terms, factory overhead and ^nufacturing over- 
head have been used to denote overhead pertaining to the fact<^ or manufacturing 
process. The separation of indirect co^ts from direct costs is necessary not only 
because eadi of these two elenwnts ofoostoeedhdifieienttreahBnd^in theniattet 
of accounting and control hut also because mpst cost accounting techniques meant 
to tfflsiytibh management in dedsion jaalcmg consider such segregation essential 
wfdte anaiyring costs. 

In most cases it is possible to classify expenditure into direct and indirect 
hut the separation of overhead costs from direct labour and tlrt'ct material costs 
in some border-line cases presents a problem. It becomes difficult to lay down a 
hard and fast line and what may be taken to be overhead cost in one factory 
may be allocated direct to cost units in another and accepted as an item of direct 
labour or direct material costs. For example, cost of small items like nails, glue, 
etc. in a furniture making factory, or cotton thread in a shoe-making factory may 
be treated either as direct material cost or as overhead. Similarly, some petty 
labour operations nuy he treated as overhead costs in one factory but as direct 
labour costs in another. In some undertakings, the procedure adopted is to treat 
the wages of operators engaged on tending automatic machines as indirect machine 
expenses. 

In general, therefore, the distinction betwee. direct costs and indirect costs 
lies in the traceability of an item of cost to an activity, department, product or 
any other cost objective. Stmdry materials and st^pUes, loatariai tnaspoct, 
sIMMfettLiiiqrte (Tested as iodiicct costs m a jobbing fhctmy. In a processing 
factory, most of the.se items of costs will be treated as direct since they can be 
identified with the process. In the case of joint products, the costs incurred uptrv 
the point of separation (which include raw material and wages costs) may b. 
treated as indirect since these can only be apportioned to the several joint 
products and no portion thereof is identifiable or traceable to any particular 
product. 



Overbad 6)fiTS 

Base^ on the above considerations, indirect costs may be broadly dassilled 
into three types : 

(i) Costs that ate wteioaiiiBUy imUnot by nature and are usually not 
traced or allocated <^feet to cost units ttQtesa.i|N6ifiaiUy d<ii>i»d.Xar 
any purpose, indirect materid,* Miraet tabrntt; Mb tinwi and 
material shortages and adjustments. 

(ii) hKhtect costs that may, if so desired, be altoeated duect with some 
ddfieulty but such a procedufe Mroujkl involve avotdddeelenGal efiCoit 
and expenditure- Bxamptes^ue, earriatuiiuswiidfy rase matariab uf 
smaH value ela 

(lu) Costs that may without difficulty be allocated direct but are more 
^ appropriately treated as indirect coats such as ovmtime prsmiiim, 

\ shift ditfaentkl (e.g., extra pa>meiit for mght shift work), holiday 

pay, and spoHed work. 

With the modem trend towards increased mechanisation, automation, and 
mass production, overhead costs have grown considerably in size and in many 
undertakings the proportion of oserhead costs to the total costs of products is 
appreciably high. High overheads do not indicate iuefBciency if the increase in 
expenditure is due to the following likely causes : — 

(i) Impr^d methods of managerial control like accountancy, production 
control, work study, cost and management accountancy etc. In the 
^ process of reducing costs of tlie other elements, viz. direct materud 
^d direct labour, overhead costs arc likely to increase. 

(ti; Large scale production or mass production. 

iii) Use of costly machines and equipments increases the amounts of 
depreciation, maintenance expenditure, and similar other items of 
overhead costs. 

(iv) Less human efforts are necessary with automatic machines. A major 
portion of the cost is allocated direct to machmes, thus increasing 
the machine overhead costs. 

(v) Increased efficiency and productivity of labour has the effect of 
pushing up the ‘overhead to direct labour’ ratio. 

The various steps involved in the accounting and control of overhead 
costs are : 

1. Classification ; 

2. Codification , 

3. Collection , 

4. Allocation and apportionment to cost centres ; and 

5. Absorption in costs of products, services etc. 

Cbnsiftcation of Overhead Costs. The first step in the accountinit and 
control of overhead costs is to classify ail indirect expenditure under suitable 
groups. Qassification involves two processes ; firstly, the specification of ddfinite 
(groups according to which the expenses should be classified and seccmdly, the 
leading of several types of expenses into one or the other of these groups according 
to their common diaracteristics. 

Overhead costs may be classified or grouped in accordance with the nwtliodt 
detailed below. The particular method or methods selected in an ondertMJnd 
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would depend upon various factors such as the type of business and the nature of 
production or service rendered, sue of the concern, and the policy of the 
management. 

(1) Qassification according to the major funetions of the business, viz. 
manuAtcUinag, administmtion, selling, and distribution overhead. 

(2) qassification with regard to the behaviour of the experuHture with 
changes in the level of activity of the concern, i.e. fixed, variable, and 
semi-variable or semi-fixed costs. 

(3) Ebmeatwae t^assification into indirect material, indirect labour, and 
indirect expenses. 

(4) Classification according to the nature of expenditure, e.g. salaries, 
depreciation, repairs, maintenance, power etc. 

Depending upon its reqiuscHamits, auconeern may attopc one or more, or all 
of the ahove 'hasgl ol,!sjM ^)e a t i o o. For example, the ei^ overhead expenses 
in * coBsera-aMiy-ba firM divided into the manufacturing, administration, sdling 
and distribution dhoHons ; the expenses pertaining to say, the manufacturing 
divisii^ nap ha fiuUier clas s ified into fixed, variable, and sqm-variaMe ; each 
them may tl^be grouped into the elements, viz. mdirect labMir, indirect material, 
and tiMhreet eapenaes and under each element, the expenses may be further 
Siabdivakd acpcc^ng to„their nature, c.g. salary, depreciatioa, maintenance, etc. 

Functional Classification of Overhead. Costs may be classified according to 
the functional divisions of a manufacturing business. The overhead expenses 
pertaining to the main functional divisions may be segregated and classified as 
follows : — 

(a) Mamtfactmiag Overhetui (Also known as Faciov, Production, or 
Works Overhead) 

(b) AimMsIratiOn Ov^^kead 

(c) DIstrilMtm Overhead 

(d) S(Mbig Overhead 

Apart from the aegregatioa of costs of each of the maia fimetions of the 
tfer such dasri fi ca t ioa arises out of the fact that the characteristic 
hi wdi dh«km needf mefliotls of tMoountmt and 

cgWKT* 

Manufacturing or Production costs ref ' to the costs of operating the 
manufacturing division of an undertaking and include all costs incurred by the 
factory from the receipt of raw materials and supply of labour and services until 
production is completed and the finished product is packed with the primary 
packing. Manufacturing costs cover direct material, direct labour, direct expenses, 
and all overhead expenses relating to production. 

Mamfacturing overhead is the indirect cost, (i.e. indirect material, iadirec\ 
labour, and indirect expenses) incurred for operating the manufacturing or 
production division of a factory. It includes all overhead costs incurred from 
tile stage of procurement of materials till the completion of the finished product but 
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exdudes expenses on selling and distribution and administration unless the 
are merged with manufacturing overhead and are not maintained as a separate 
of overhead cost. Some typical examples of manufacturing overhead are given 
below : 


Depreciation of factory buildings 
Depreciation of plant, machinery, and 
other equipments 

Factory heat mg, lighting, and oiT'Conditioning 
Fuel 

General purpose tools 
Idle time 

Indirect shop labour 


Insurance of plant and machinery 
Overtime (in the factory) 

Povrer (in the factory) 

Rent of factory buildings 
Repairs and maintenance of plant, 
machinery, and factory buildings 
Stock keeping expenses 
Sundry consumable stores 


Admimstration, selling and distribution overhead costs are discussed in 
Chapter 5. 


Classifleation of Overhead Expenses according to their Behaviour with (or 
Reaction to) Chaises in the Volume of Output. While some costs are not affected 
by any changes in the volume of production, others vary in amount in sympathy 
with the output. Based on this behaviour, overhead costs are classified into throe 
groups, vu. Fued, Variable, and Semi-Variable or Semi-Fixed Overhead. 

(a) Fixed o^head. Subject to oertaia linwtntiCHM. the amoimt of fixed 
omihMtl tends to ranMum eoostani for eU votomm of production withm acertam 
isai^ Examples of fixed overhead are : 


Audit fees 
Bank Charges 
Canteen 

Cost of Hospital, Dispensary, and Factory Lstate 
Depreciation of plant, machinery, and buildings 
Insurance 


Interest on capital 
Legal expenses 
Office expenses 

«Pa> and allowances of officcis and stall 
Pension and superannuation charges 
Rent of buildings, storage space, etc 


Aa fixed overhead represents constant expenditure incurred durmg a period 
without regard to the volume of production during that period, it follows that 
evoa whmi production completely ceases in a particular period, this constant 

amouiit of expenditure will oontmue to be incurred partially, if not wholly. Fuad 

overlwadl ooista are, therefore, also known as Period Costs. Sometimes they are 
also tHinadl as Shutdown or Stand-by Costs. 

Fixed costs are stated to be, by and large, uncontrollable in the sense t^t 
they arc not influenced by the action of a specified member of an undertaking. Tte 
foreman of a department has practically ni control over the fixed costs pertaining 
to his department as no amount of efficiency on his part can reduce such colts. 
The utmost he can do is to make optimiun use of the resources provided out of 
fixed expenditure. To quote an example, the cost of depreciation of plant Xd 
machinery cannot be controlled except to the extent of seeing that the maximum 
possible utilization of the assets is made. ) 

Another diaracteristic of fixed overhead is that although the amount' is 
Amstant per period, the cost per unit of production varies with the volume. This 
oriatkm n inverse since with increase in production, cost per unit as 

same amoust of fixed cost is spread ovw larger units of production. Similarly 
0 M(g rise with decraase in the volume of production. The change in unit cost at 
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various levels of production is illustrated in the following table. The activity level 
has been expressed in percentage capacity as well as in units of production and 
labour hours. 


Activity Level 


Capacity (50 


60 

80 

too 

120 

Units of product 


1,200 

1,600 

2.000 

2,400 

Labour hours 


3,600 

4,800 

6,000 

7,200 

Fixed overhead 

Rs. 

2,500 

2,S00 

2,500 

2,500 

Variable cost 

Rs 

1,200 

1,600 

2,000 

2,400 

Total cost 

Rs 

3.700 

4,100 

4,500 

4,900 

Total cost per unit 

Rs. 

308 

2 56 

2 25 

2.04 

Fixed overhead cost per unit 

Rs. 

208 

1 56 

125 

1.04 

Variable overhead cost per unit 

Re 

1.00 

1 00 

1.00 

1.00 
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Pig. 4 I . Fixed and variable costs (Total and unit costs) 

Expressed graphically (See Fig. 4.1), lixed cost is represented by a straight 
line parallel to the honrontal axis and the fixed cost per unit by a hyperbola. 

Fixed overhead is not idwaysabst^tely fixed. Whcnaplaatoradepartmoit 
«' ew a phlBiy idte «ad iban it no produetieii levwal Hems of fixed ovefhettl 
diaeppaar. S aaw ftaad fidipii dwittoia tobe fawurred. Wllr k aeeo that as 
aiK» at prodiiotioa IS raMuned, tlM aaaottid fixed overhead k no longer taflta^ 

tO(pat ahOJWedaof a uaw a a twr^ Wsr iamaiioer mainteivsqpf. ea ppml^tiiiy . 

iacuiiad at plaad ahutdowaliM to botncraaMd ton haghw teval whan production 

slirtt. FJxadcwaiJiaada are thus, of two types^vi2.alowBr s tanding fia^ XMWtivIhwsi 

prfld)iicdoft,itM and a ht^^ fixed cost when the plaiit iaruniuag. 

Aajr.ioatdwin timtt uLUie-iiiieod^ “n -lri ''‘ fi f i i rit i f i tit a t i ^ um a 

find overhead. - Whan ww prajacea are 
lartewaiBeiw a en a i a i iaa ia ig productiMt haw awdhnardatf^ oT wii MrHt or^^ 
ofillpMdtMsieelwiiaa w e ' i j i iiivi i ii ni ’ a fi b et , 
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tg WM Mc esyaad «itth the cM aig t falhelwl ofju^th^y, fixed werfaead also imdergoee 
« diaiige. We have, thensCwewJo »odify the defi^oa of fixed overhead and to 
state that fixed costs are constant for short-term periods only vnthia a limited 
range of capacity. 

Another factor that afiects the fixed nature of fixed overhi!^ is the change 
in basie price level- The amount of rent, rates, and taxes may, for instance, inoease 
or decrease irrespective of whether or not there is any change in the volume of 
production. Similarly, the pay structure of the employees may undergo a change 
say, by an alteration m pay scales or in the rate of allowances, or by payment or 
withdrawal of particular allowances. Periodical increments in salary also 
afiect..tbe character of fixed costs. Violent changes in material price levels 
may also affect fixed overhead expenditure. 

Fixed costs may be broadly classified into three basic types ; 

(i) Fixed costs that have no causal relationship with the volume of 
output and are incurred mainly as results of policy decisions of the 
management. Research, development, design, employee training, 
advertisement, and market research expenses are examples of this 
type of fixed costs. Accountants term such costs as discretionary 
fixed gmtr (also known as programmed costs or managed costs), since 
depenumg on the availability of funds, the incidence of expenditure 
IS at the discretion of the management. If circumstances so demand, 
no expenditure need at all be incurred under any of these heads. 
Budgets for discretionary fi.\cd costs would be mainly of ihc 
appropriation type where the total amount to be spent is appropriated 
depending upon the policy of the, management and not related to the 
volume of production. 

(ii) Fixed costs that do not change significantly in the short-term, such 
as depreciation, rcrit, etc. 

(iii) Fixed costs that are fixed for short period for a particular capadty 
but change considerably when there is a long-term change in the 
volume or capacity. Examples are pay and allowances of staff, office 
expenses, etc. 

The expenses under heads (li) and (lii) are also called committed fixed costs. 
The management is committed to incur the expenditure even when the volume 
drops or when there is total shutdown for a brief period. 

(b) Variable overhead. Variable overhead costs tend to imaretse or decif|Me 
^ ehaugee in output althongh the variation 5Miif>.aat> 

Examples of variable overhead are : ^ 

Fuel Lubricants 

Indirect labour Overtime 

Indirect material Power 

Intentd transport Stores handling and stores Iomcs 

Lighting, heating, and air-conditioning Tools ar.d spares 
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the cansLjier unit fluctuates. For instance, if the purehnse of larger quantities 
otintiirect ja;tt^^ts ai^ sundry stores are subject to quantity discount, the costs 
will decrei^ i^jlrodii^ibn increases sharply and vice-versa. 

Besides the variable overhead, direct material and direct labour costs also 
change with variations in the volume of output. In fact, direct material cost 
variations are almost always directly proportionate to volume changes at all 
levels of capacity unless there is a basic change in material prices or in product 
specifications. Labour costs also fluctuate directly with volume except when 
there is a change in the wage structure or where wage payment is based on a system 
in which the wages paid are not in direct proportion to the efforts of the workers. 
In any case, variable costs have a specified relationship with volume of production 
or any selected measure of activity and in this respect they arc termed by many 
accountants as engineered costs. An item of cost is said to be engineered when a 
specific relationship betweea the inputs and outputs has been established, in the 
form of standards by engineering analysis or by an analysis of the historical data. 
It should, however, be noted that variable costs and engineered costs arc mainly 
interchangeable terms but not always so because there may be some variable 
cost which may be incurred as a matter of policy of the raanaoMient and so it may 
not have a specific relationship with activity. Such costs arc u^rctionary variable 
costs. For example, repair and maintenance costs though basically not related to 
activity level, may have a discretionary variable component in the sense that the 
management appropriates higher amounts for rep.iirs during periods of increased 
activity. 

(c) Scnti-variable (or Senti-fi.xcd) Overhead Costs. Thoe arc a sort of 
mixed or hybrid ci'sts -partly fixed and partly variable. No costs arc truly fixed 
or truly variable. We have seen that under certain circuniitancv.. both fixed and 
variable costs change their basic characteristics. Some items of variable overhead 
contain a fixed clement and similarly, a part of the fixed overhead tends to vary 
with output level. 

.Scmi«v,iriablc costs may be classified under four bd.sic types : 

(i) Expenses which are of a mixed character and possess the characteristics 
of both fixed and variable costs and cannot, therefore, he placed 
st'^aightway in cithei category. Examples of such partly variable and 
partly fixed expenses are indirect labour, maintenanre and repair 
expenses, ge.ioral storc.s, and power c^it. 

(if) The relationship between the s'.ni-vanablc cost and volume is neither 
linear nor curvilinear but takes the form of steps, i.c. when there are 
major changes in the volume of output, the costs may jump in siep.s. 
For example, an increase in volume may be accompanied by an 
increase in the strength of the supervisory staff or the workiitg of al 
additional shift ; within a certain range of output, the costs are fixed 
but tiiey change as soon as a new range is reached. One supervisoi 
may supervise the work of ten production line workers but when th( 
iiomber of workers exceeds ten, another supervisor is added. Sue! 
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semi-vanable costs are also known as Stepped or Stairstep costs (see 
Fig 4 2). For all practical purposes, howe\er, the cost at each step, 
i.e. at each individual range of volume is treated as fixed ; though 
semi-variable on a longterm basts such costs are fixed in the 
short-term. 


§1 
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Fig 4 2 Stepped or Stair Step Costs 

(ill) Certain costs of a semi- variable nature tend to be higher or lower 
durmg specific penods for reasons not related to volume, e.g. cost o1 
heating, air-conditioning, and lighting may be seasonal (hghting cost 
may be higher during the winter months) or machine maintenance 
and repairs may be undertaken only during certain penods according 
to convenience. 

(iv) Costs become semi-variable when, with increases in volume, they 
increase in a non-ltnear way, i.c. at an accelerated or retarded rate. 
This happens particularly when the maximum operating capacily is 
reached or exceeded ; further increase in cost is not proportionajle to 
the increase m volume. 

Costs of utilities (water, steam, electric power etc.) often increase dt a 
^Ueoeasingiate. For instance, the cost of electricity per unit may be Re. 0.60 for 
CMumiiqition between SO and 100 units, Re. 0.40 for consumption between 101 
and SOO units, Re. 0.20 for consumption between SOI and 2,000 units and so on 
On the (dher band, swne costs su^ as demurrage charges increase at an inci vti tf itt 
me. Nmi-lhiear variations of cost, may be shown gft|diically as in Fig. 4,3. 
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Fig. 4,3. Nonlinear Overhead Cost 

Methods of SegKgating Fixed and Variable OverheaVCosts. In order to 
study cost behaviour, it suffices to separate the overhead expenses into two 
categories only, viz. fixed and variable. For all practical purposes of accounting 
and control, therefore, the .semi-variable expen-ses arc required to be further analysed 
and separated into their fixed and variable elements. Since such an analysis is a 
complicated one needing much clerical and management eftort and time, some 
concerns do not make any attempt to resolve the scini-\ariablc overhead into its 
constituents but each item is taken up for examination individually and depending 
upon its degree of variability, it is categorised cither as fixe.l or variable. The 
problem of separation of semi-variable costs of the step type does not arise, these 
being usually classed as fixed costs. 

Basically, the method of analysis and separation of fixed and variable costs 
consists in finding out first, the amount of fixed cost in an item of expenditure 
and then determining its variability with output. The simplest method, wherever 
feasible, is to pick up and identify each item by an inspection of the accounts. 
However, there are several techniques available for measuring the variability 
pattern of costs and separating the fixed and variable costs, a few of which are 
discussed below. 

1, Method of simultaneous equations. The equation for relating costs to 
volume is y^mx\ c, where, .v - total cost, .v volume of output, c fixed 
cost, and m = slope of the variable cost line. i.e. variable cost per unit 

of output. 

This may also be represented by a straight line on a graph, as shqiyn 
in Fig, 4.4. 

For the purpose of separating fixed and variable expenses, the expenditure 
an item is determined (either historical or predetermined cost is taken 
for the purpose) at various levels of output and pairs of values of x and v am 
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fitted in the above formula m order to compute the values of m and c. This is 
illustrated below * 

Level of activity 

Capacity CQ 80 100 

Volume (labour hours), \ 200 250 

Semi'variablc expenses (Maintenance of plant), y Rs 1,300 Rs. 1,375 

Substituting the two i>ets of values of x and v in the equation, v’ma-l r, we have, 

1,300- mx200+c 
1.375-=mx250+c 

On solving the equations, we get the following values 
Fixed cost, r- Rs 1,000 

Variable cost per unit, m-^Rs 1 50 per labour hour 
Cost formula is : Rs 1,000 per period f Rs. I 50 per labour hour 



big 4 4 Total Cost Line 

The simultaneous equations method affords a simple and easy means of 
separating fixed and variable overhead costs, but it has the following limitations : — 

(i) It assumes a linear relationship between output and variable overhead 
costs, vi7. that for each unit of output the same amount of variable 
overhead cost is incurred. In practice, this may not be so. 

(ii) Different results are obtained by talcing different sets of data for 
volume and overhead cost. It cannot be definitely said that; the 
particular data selected will give the most accurate result. 

2. Charting a scatter diagram (scatter graph) or tracing the regression fine. 
The costs at a number of levels of output are plotted on a graph, the x axil of 
which represents the volume (expressed in terms of percentage activity, biK>ur 
hours, units of products, or machine hours) and y axis, the amount of expendi|uie. 

A straight line, known as the line of regression or the line of best fit, is dAwn 
between the points plotted m such a manner that there are equal number of points 
Mfboth sides of the line and as far as practicable, pairs of points on either sidd are 
^ai*distaat from the line. Points falling far beyond the line are erratic and are 
not cmiskiered for the purpose. 

If tbe ponds ate veiy much erratic, it would be impossiUe to draw a regiesston 
fine.Tliiswnf indicate tbateithor tbe costs under connderation cannot be segr^ated 



OVERHEAD CLASSIFICATION 


193 


into the fixed and variable components or the activity base selected for 
drawing the scattergraph is not suitable for the purpose. 

This is illustrated in the example given below : 


EXAMPLE 4.1. 

The annual historical data in rcspccl of costs and direct labour and machine hours collected 
for one of the production shops of a company arc given below. The management wants to know 
which of the two activity bases, i.c. whether direct labour hour or machine hour is more suitable 
for determining the behaviour of the costs. 



Costs 

Rs. 

Direct labour hoiii s 

Machine hours 

January 

36,000 

3.000 

2.700 

February 

28.000 

3.000 

^000 

March 

42 000 

4.000 

2.000 

April 

38.000 

3.400 

4,000 

May 

43,000 

4,300 

2,700 

June 

46.000 

4,800 

5,600 

July 

48.000 

4,600 

4.000 

August 

43.000 

4.700 

2,700 

September 

50,000 

5,100 

4,600 

October 

60.000 

0,500 

3,000 

NovcmtxM 

54.000 

5.400 

3,000 

ncceml>cr 

54,000 

5.200 

2.000 


(i) Draw suitable scattergraphs to determine the fixed and vai lable elements of costs, and 

(ii) Slate which bast would be more appropriate foi future u>st c^'imation purposes. 


ANSWr.R : 

riic scattergraphs taking (i) direct lalii>ur houi^ «i«ul (ii) maclnn hours the base arc 
shown in log. 4.5 
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It wilt be seen that with direct labour hours as the activity base, a line of best lit may be 
drawn. The slope of the regression line represents the degree of variability of the costs and the 
point where it cuts the ordinate denotes the amount of fixed cost — ^Rs. 14,000 in this case. 

In the diagram drawn by taking machine hours as the base, no regression line can be 
drawn. This base is, therefore, not suitable for future cost estimation purpose. 

If the regression line is drawn carefully so that most of the plotted points are 
on the line or not far from it, the scatter chart provides a fairly accurate method 
for the separation of fixed and variable overhead. 

3. High and low points (or interpolation) method. This method is similar 
to the method of simultaneous equations. The difference between the highest 
and lowest volumes over a contemplated relevant range and the difference of the 
coresponding costs are worked out and the variable and fixed costs are separated 
in the following manner. (The figures in Example 4.1 have been taken to illustrate 
the method.) 


Highest volume 

6,500 

Corresponding cost 

Rs. 60,000 

Lower volui^ 

3,000 

.. 

Rs. 36,000 

Difference 

- 3,500 


Rs. 24,000 


Rs. 24,000 




Variable cost -‘Rs. 6.86 per direct labour hour 

Rs. 3,500 

Fixed cost = = Rs. 60,000- Rs. 6.86x 6.500=Rs. 15.410 

Note that the data for February being abnormal has not been taken as the minimum. 

Besides the limitations which we come across with the method of simultaneous 
equations, the high and low points method has the following shortcomings 

(i) If the high or low points arc at the extreme, the results obtained are 
not likely to be correct. 

(ii) If high or low levels of activities occur for very short periods only, 
the corresponding data for overhead costs incurred are not truly 
representative. 

(iii) The analysis may be distorted if any abnormal costs arc incurredduring 
the periods selected. 

4. Method of Averages. In order to overcome the distortion cai^ by 
any abnormd costs incurred during either of the two levels selected, the fi^hod 
of averages is used. In this method, the cost line is drawn on a graph byitaking 
the averages ci selected groups. With the averages taken from the forgoing 
examine, the figures would work out as shown below. 



Cbst 

Direct Latioor 


Rs. 

Hours 

Avenge: Jatnaty to June 

CLeaving oat Fefxrnaiy vdifch to alno^^ 

41,000 

3,900 

Jo^toDeenilMt 

51,500 

5,250 
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The above two points when plotted on a graph (Fig. 4.6) represent the cost 
line from which the fixed and variable costs may be determined. 
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Fig. 4.6. Separation of Fixed and Variable Costs — Method of Averages 
5. Affthod ofLeasI Squares (Simple regression analym). Instead of relying 
on visual inspection, the line of regression may be determined by the more accurate 
statistical method of least squares (also known as simple regression analysis). 

The method is illustrated below with data assumed as follows : — 


Period 

Volume 

0\crhcad 


i^Sdlcs) 

Cost 


Rs. 

Rs. 

1 

40,000 

30.000 

2 

50,000 

32,000 

3 

60,000 

34,000 

4 

55,000 

35,000 

5 

70,000 

36,000 

Total 

Rs. 2,75,000 

Rs. 1,67,000 


First, the mean of volume and the mean of costs are computed, 
will be 2.75.000/5 - 55,000 and 1.67,000/5 - 33.400 respectively. 


In the illustration, these 


Period 


1 

2 

3 

4 
3 


mean cost arc 

calculated as x and y rcspc' ■ 

\el> and noted 

in thL following table : 

Volume 

Cost 

Deviation 

Deviation 



(Sales) 

Rs.’OOO 

Rs.’OOO 

of volume 
from mean 
ix) 

of cost 
from mean 
(>‘) 

(xy) 

(.V) 

40 

30 

(-) 15 

(-) 3.4 

51 

225 

50 

32 

(-) 5 

(-) 1.4 

7 

25 

60 

34 

5 

0.6 

3 

25 

55 

35 

0 

1.6 

0 

0 

70 

36 

15 

2.6 

39 

225 

275 

167 

0 

0 

100 

(E*y) 

500 

Ox*) 


Total 




196 


OVERHEAD COSTS 


Variable cost will be represented by 

-Re. 0.2 per rupee of sales 

2(x') 500 

Faed cost’33.400-0.2 x 55,000=22,400 
Line of regrcss'on is, y=0 2x 1-22,400 

The scatter giaph enables visual verification of the degree of correlation that 
exists between the independent variable (here x, the measure of activity) and the 
dependent variable (here y, the costs). If all the plotted points fall on the regression 
line, perfect correlation would exist. The exact degree of coriclation may, how- 
ever, be measured mathematically 

In theory of statistics, the coefficient of correlation (r), measures the linear 
relationship between two variables. The value of r varies between 0 and -1- 1. 
Where r = 0, no correlation between the variables exists. Where r— t I. 
maximum correlation exists ; r - - 1 indicates that y increases with increase in x 
and r = - 1 indicates that y decreases with increase in x. 

The formula for coefficient of correlation is, 

X (nlx»-(lx)5] [nIy»-(Zy)*J 
Where, x is independent variable, 

y is dependent variable, and 
n is the number of obsei vations made. 

Coefficient of correlation when squared, i e. r*, denotes the coefficient of 
determination that represents the percentage of variance between the variables 
For example, r*— 0.60 would mean that 60 ",, of change m y (costs) is related to the 
change in x (volume or activity say, labour hours) and the remaining 40 "' of the 
costs is related to factors other than the activity leprcsentcd by x, say machine 
hours. 


The method of calculating r is illustrated with the help of the assumed data 
given below (Two independent variables Xj and have been taken) : 



Machine 

Direct labour 

Power 







hours (Xi) 

hours (xs) 

Cost(y) 







(in 

(m 

(in lU. 






Month 

thousands) 

thousands) 

thousand) 

XiV 

x»y 

x.‘ 

X,* 

y* 

January 

4.0 

4.9 

2.5 

10.00 

12.25 

16.00 

24 01 

6 25 

February 

4.5 

5.8 

3.0 

13.50 

17.40 

20.25 

33.64 

9.00 

March 

4.2 

5.4 

2.8 

11.76 

15.12 

17.64 

29.16 

7.84 

April 

4.5 

4.8 

2.9 

13.05 

13.92 

20.25 

23.04 

8.41 

May 

4.6 

5.6 

3.1 

14.26 

17.36 

21.16 

31.36 

9.61 

fune 

4.4 

5.1 

2.9 

12.76 

14.79 

19.36 

26.01 

8.41 


26,20 

31.60 

17 JO 

75.33 

90.84 

114.66 

167.22 

49.52 


(£x,) 

(£X|) 

(Jy) 

(£Xty) 

(£xiy) 


(£*»•) 

dy*) 
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Forx„ 

6x 75.33-26.20/ 17.20 1.34 

fxsB "yaawBMBBBaMMBMaMKSBaMDaaaaBa f jur-ri -a-gaarij.-a " zs- ==— =» ’0,9607 

y /[6 < J14.66-(26.20>*J 16 x 49.52 -(17.20;»J ^1.9456 

r'»0.9229, i.e. 92.29% of power cost is related to machine hours. 

Similarly for X|, r*= 0.3792 

Thus in this case, powci cost is closely related to machine hours. 


Ncces.sity for Classifleatioo of Costs into Fixed and Variable. The necessity 
for the classification of costs into fixed and variable, arises from the following : — 

(a) Effective cost control : We have seen that fixed costs are in the 
nature of policy costs or discretionary costs and are mostly non- 
controllablc at the shop level. If at all any control can be exercised, 
it can be done by the top level management only. Variable costs, 
however, can be controlled at lower levels Separation of the two 
elements, therefore, facilitates fixation of responsibility, preparation 
of over'^ead budgets, and exercise of cfTcctise control. 

(b) Decision nutkitn’ . The mam problems of decisio^naking arc related 
to changes in the levels of activity. If cost mfWmation is to be of 
use in such problems, it is essential that fixed and variable costs which 
behave dilTerently with changes in volume should be segregated, 

(c) Prepnration of hrcak-cvcn charts : Separation of fixed and variable 
costs is essential for the study of cost-volume-profit relitionship and 
for the preparation of break-even charts and profit charts. 

(d) Vfar^inal costing : The basic reouirement of the technique of 
marginal costing is the separation of fi.xed and variv le costs. While 
the latter are taken into consideration for the detennination of 
margiiul costs and contribution, the fixed costs ure treated separately 
m lump to be met out of the total comribution. 

(e) Method of absorption of cost : Separate methods may be adopted 
for determination of the rates for fixed and variable overhead costs 
for absorption in production. Further, a separate fixed overhead 
rale also serves as a measure of utilisation of the facilities of the 
undertaking : any undcr-absorption denotes existence of idle or 
surplus capacity or production cfiicicncy. 

(f) Flexible budget : In a flexible budget, the budgeted amounts vary 
with the levels of activity— while fixed cost remains constant, it is 
the variable cost budget amount that varies. Break-up of overhead 
cost into fixed and variable is. therefore, necessary for establishment 
of budgets and for the purpose of variance analysis. 


lioiils of the Usefhlaess of Oassification of Cost into Fixed and Variable. 
The classification of costs in accordance with the behaviour of expenses 
with changes in volume is not perfect and is less accurate with the result that the 
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dcdsioas taken on this basis of classification are often impaired. The following 
limitations are to be noted ; — 

(i) In classifying costs into fixed and variable, factors other than volume 
of output are ignored. Besides output, some of the important factors 
which make costs vary are the changes in (a) product specification, 
(b) product mix, (c) plant and equipment (capital range), 
(d) organisation and personnel, (e) price indices, (f) conditions of 
efficiency and (g) management policy towards costs. These factors 
cannot be precisely segregated unless a very detailed and expensive 
analysis is undertaken: 

(ii) Due to the operation of one or the other of the factors mentioned 
above at any time, the assumption of linear behaviour of fixed and 
variable cdsts is not always true. 

(iii) The analysis of costs into fixed and variable relies heavily upon 
historical costs. 


Elementwise Oassification of Overhead Costs. Under this method, the 
basis of which follows logically from the definition of overhead cost.s, the 
expenditure is classified under three heads, viz. indirect labour, indirect material, 
and indirect expgn|r- This classification fits in with the internal grouping of the 
sources or incidence of overhead expenses and the medium or documents 
through which these are collected. For example, indirect labour pertains to 
wages of indirect workers and is obtained through payrolls, job cards, time 
sheets, idle time cards, and allocation sheets (or same job statements when a 
worker is employed on one particular work throughout the wage period) • 
indirect material constitutes consumable stores drawn against material requisitions 
(or purchased direct for a specific Standing Order Number) ; whereas indirect 
expenses are obtained from pay bills and other payment vouchers, purchase 
journal, petty cash book, journal entries (for adjustments), depreciation schedule, 
defective work tickets, maintenance and repairs orders, insurance analysis, etc. 
Expenses that may be grouped under the three classes arc listed in the 
examples given below : 


Indirect labour 
Gratuity 
Holiday pay 
Idle time 
Leave pay 

Maintenance and repair wages 
Overtime premiums 
Provident fund (Employers’ 
contribution) 


Indirect material 
Fuel 

Lubricants 

Repair and maintenance 
stores 

Sundry consumaMe 
stores 

Tools for general use 


Indirect expenses 

(i) Cash outlay items for which 
payments are made, such as : 
Insurance 

Rent, rates and taxes ; 

Salary of staff (attern|tively, 
^lary of staff miy be 
included as indirect labour, 
as is the practice in Several 
concerns) i 

(ii) Adjustment items wli|ch do 
not involve cash outl^» e.g. 
Oepreefation 

Interest (not payable) ' 

Rent (not payable) 


MiMct awl Direct ExpeaMs. The distiaction between mdiract 
expenses and direct expenses should be noted. While indirect expenses 
m those expenses which cannot be allooated but which can be 
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apportioned to or absorbed by cost centres or cost units, direct expenses are 
those which can be identified with and allocated to cost centres or cost units. 
Direct expenses allocated to cost centres may have to be further apportioned to 
cost units and thus, they constitute overhead cost or indirect cost so far as cost 
units are concerned. Direct expenses allocated to co.st units form a part of the 
prime cost. Examples of direct expenses which are directly chargeable to cost 
units (jobs etc.) are : 

(t) Cost of special tools, patterns, designs, etc. 

(ii) Hire charges of plants and equipments 

(lii) Cost of experiments or pilot schemes 

(iv) Cost of patents, royalty, licence fees, etc. 

(v) Fees for architects, surveyors, etc. 

(vi) Insurance, freight, customs duly, and other charges on special material charged to 
a job 

(vii) Special plant and machinery for job 

(viii) Components and spare parts procured from outside for a special job. 

Classification of Overhead according to the Nature of Expenditure. Overhead 
costs are classified into a number of specified heads so that items of expenses 
of a similar nature ..uy be grouped together under one head. This is the smallest 
sub-division of overhead costs made for the purpose of accounting and control 
and the classification is done in combination with a systeaMiC Standing Order 
Numbers or Syllabus Numbers. 

The heads of expenses under which overhead expenses are to be classified 
are determined and each class of expenses is allotted a standing order number. 
Thus, a standing order number denotes a particular type of overhead cost, and 
expenditure, as and when incurred, is suitably classified under one of these 
numbers. AH the standing order numbers arc listed in a schedule or manual. No 
standard list of standing order numbers can be suggested as the number and 
types under which overhead may be sub-grouped vary witli the size of the 
factory, nature of industry, and the extent of control necessary. The larger the 
subdivision, more effective is the control exercised, but too fine a classification 
into a very large number of standing order numbers involves increased clerical 
costs. 

Each standing order number is identified by a code number or symbol. This 
may be done in a number of ways as follows 

(i) Serial numbering system : Each type of expenditure is assigned a 
number in serial order as shown below : 


S.O. No. 1 

S.O. No. 2 

General shop labour 

Cor, • mablc shop stores 

S.b.No.4J 

Idle time 

s.b. No. 52 

Training of workers 

S.O.No. 140 

Insurance 


A group or block of numbers may be set apart to classify the expenses under 
a main or broad head. Thus, S.O. Nos. 61 to 70 may indicate maintenance' 
expenses on different types of assets. A sub-number may indicate the department 
or cost centre concerned. 
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(li) Codes with a combination of numbers and alphabets : The following 
list will illustrate the method The alphabet denotes the main group ; the type 
of expenditure in that group is indicated by the numeral. 


D1 

Depreciation of plants 

D2 

Depreciation of tools 

D3 

Depreciation of fixtures 

D4 

Depreciation of buildings 


Depreciation of other assets 


(ill) Numerual lodes When accountmg is mechanised, use of alphabets 
IS restricted and numerals arc used to indicate each type of expenditure. The 
particular method of classification adopted varies from concern to concern. The 
following extract from a Standmj Order Number Manual is given to illustrate 
the method ; — 


Code 

111400100 

111400200 

Pariuuiafi 

Idle time , breakdown ot machines 
Idle time , waiting for matci al 

Remmk 

114300100 

114300200 

DcpiLtiation , plants 

Depreciation , buildings 


118900100 

118900200 

Salarv , oftcers 

Salary , staff 


124100100 

224100200 

224100300 

224100400 

Repairs , electrical 

Repairs , furnace 

Repairs , building 

Repairs , plant and in ichiner 

rxpcmlituic exceeding Rs 
2,000 per item should be 
eap'taliscd and should not 
be buoked against these 
numbeis 


The first digit of the code indicates whether the expenditure is fixed or 
variable. The next three digits stand foi the mam expenditure and the subsequent 
three for further subdivision The last two digits are meant to indicate the code 
number of the department or cost centre which incurs the expendituic For 
example, if Lathe Shop is given a code No 08. idle time m this shop due to break- 
down of machines will be booked to Standing Order Ni 111400108 

Sources of Mormation for the OassiBcation of Overhead Expenditure. 
Overhead expenses are collected and classified under the various Standing Order 
Numbers after obtaining information from different sources, as follows •— 

(i) Direct from financial accounts : A very large number of items may 
be taken directly from the ledgers and subsidiary documents la the 
financial accounts 

(li) Eestimates from financial accounts : When financial accounts rdveal 
payments made at regular but long intervals, equitable provision to 
be made for each costing period are estimated. Examples are ; rent 
paid at a time for the whole year, depreciation calculated for the 
whole year, and holiday payments (the number of holidays not being 
ftie same for each cost period). 

(Hi) Direct from cost accounts ; Various items are booked from the 
aubsidiary cost documents. As for example, indirect labour is 
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obtained from wages abstract, maintenance material cost from 
materials analysis sheet, depreciation from depreciation schedule, and 
notional items and opportunity and imputed costs from subsidiary 
statements. 

(iv) Estimates of liabilities or receipts : Sometimes provision is required 
to be made in the cost accounts in anticipation of some cash outlay 
to be made or cash to be received in the future, such as wanting 
debits or credits from the head olTice, delayed electricity, telephone 
and other bills, outstanding income, etc. 

The various documents used for the accumulation of overhead costs from 
the different sources are described later. 

Importance of Distribution of Overhead Expenses. The problem of 
distributing overhead expenses to cost centres and cost units is the most important 
consideration in the operation of a cost accounting .systen- Direct labour and 
direct materul costs are directly allocated to cost units (or to departments in 
case of processes) but expenses in the nature of indirect costs some of which are 
common costs aiiu ‘he amount of which is sometimes proportionately high, are 
absorbed indirectly on some suitable basis. The method adopted for the absorption 
must be scientific and it must be reasonably accurate bec^Jfrany mistakes in 
this regard may mislead the management to take incorrect decisions. Admittedly, 
the present trends towards rapid mechanisation with reduced manual labour 
and more complex plants, equipments, and processes, point to the increasing 
importance of overhead costs and the need for revising our old outlook on the 
treatment of such cost.s. 

If the overhead expenditure is not fully absorbed, the costs of products and 
services would tend to be on the low side. SaK*< when compared with such low 
costs will, no douht. reveal better apparent prolit and the sales department will try 
to secure more orders m anticipation of higher piolits. But the result may not be 
as expected since the hidden lo.ss in the shape of unabsorbed overhead may drain 
away the profit. Further, if sale puces arc fixed on the basis of costs, there will be 
a tendency to fix these at lower levels. On the ctvntrary, if overhead is absorbed 
in excess of the amount incurred, the market may be lost due to higher selling 
price that would be quoted on the basis of higher costs of j»iOduction. 

Besides maintaining a balance between accuracy or precision of work 
desired and the cost and time factors involved, the accounting system for 
o.vcrhead should take into consideration the si^c of the factory, the nature of 
production, the importance given to cost asa*. nnraent and cost control work, 
and the policy of the management. The system adopted should be simple and 
easy to operate. 

Allocidffw and Apportionment of Overhead to Cost Centres (Departmen- 
talisation of Overhead). The next step in the accounting and control of overhead, 
after completion of classification and collection, is to allocate and/or apportion 
the cost to cost centres. This is also known as departmentalisation or primary 
distribution of overhead. 

In Older to have efficient managerial control, a factory is organised 
administratively into a number of divisions or departments. Each department 
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denotes a particular activity of the concern so that definite responsibility or 
physical control is laid on individuals in charge, and the natural flow of materials 
and the sequence of operations from one department to another is maintained. 
There are three types of departments which we come across in a manufacturing 
organisation, viz. Producing departments. Service departments, and Partly-producing 
departments. The actual process of manufacturing takes place in a producing 
department, a test for which is that in such a department, some operation, either 
manual or machine, must be performed on any part of the materials which 
ultimately form a part of (or are converted into) the product. A service departemnt 
renders a specific type or nature of service for the benefit of other departments 
and though not taking part in the actual operation of conversion of materials 
into products, service departments are essential for running the production 
activities of a concern. Types and examples of service departments and producing 
departments are given in Chapter 1. In some firms, there are a few departments, 
known as partly-producing or partly-servicing departments which not only 
render service to other departments but are also engaged in direct manufacturing 
activities. Such departments are actually service departments but are occasionally 
called upon to undertake direct production work 

The departmentalisation of overhead expenses is equally important in non- 
manufacturing bilS^ s and non-profit organisations. For the purpose of cost 
control, a retail store may, for instance, be divided into a number of departments 
uch as administration, purchasing, selling, distribution, sales promotion, building 
repairs, etc. Similar departmentalisation would be made of the expenses incurred 
in financial institutions, educational institutions, hotels, hospitals and nursing 
homes. The departmentalisation or grouping of the expenses in an organisation 
will depend upon its nature, administrative set up and the extent of cost control 
desired. 

While the normal organisational divisions of a factory would usually fit in with 
the costing system— each department representing one cost centre for accounting 
and control of costs — it sometimes so happens that the departmental division 
is not suitable for cost purposes. A department organised from the administrative 
point of view may not be suitable from cost allocation point of view. In such a 
case, the departments may, for costing purposes, be further organised into cost 
centres. For example, one producing department may have two or three very distinct 
types of machines or it may undertake several diflerent processes of manufacture 
For the purpose of overhead accounting and control, such a department 
may be split up and thus, it may consist of two or three distinct cost centres. . On 
the other hand, two or more departments may sometimes be combined foi^ cost 
ascertainment purposes into one cost centre. Departments like canteen, hoi^ita], 
and school may, for instance, be merged as one service cost centre termfld as 
Welfare Department. > 

The factors to be token into account in selecting departments/cost cahttes 
are 

(i) Similarity of operations, processes, machines, and equipments in a 
department. 

(ii) Location of opnations and processes and the physical flow of the 
{nodoct or the materials through various departmento. 
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(iii) Division of responsibility for control of production, and incidence 
and control of cost. 

(iv) The optimum number of cost centres. (Too many cost centres make 
the cost accounting system detailed and more expensive ; too few cost 
centres do not provide complete cost information and make control 
ineffective.) 

In the accounting and control of overhead costs, we are mainly concerned 
with impersonal cost centres so that each such cost centre is charged with its 
share of overhead costs for ultimate absorption in products or cost units. Some 
expenses may be directly linked with or traced to a particular department or cost 
centre as having been incurred for that cost centre. Examples of overhead costs 
that may be so allocated arc maintenance and repairs expenses incurred in specific 
departments, indirect materials consumed in departments, and salaries, overtime, 
idle time, etc. of particular departments. There is another type of expenses such 
as the salary of the general manager, medical and canteen expenses, time keeping 
expenses, etc. which is incurred jointly for a number of departments or for the 
'factory as a whole and cannot, therefore, be identified with any particular 
department or cost centre. Such items of common costs, termed as general 
overheads or omnibus expenses, are apportioned to various cost centres on 
equitable bases. Apportionment consists of the process of ah(||Rftnt of proportions 
of Items of cost to the cost centres. 

The distinction between cost allocation and cost apportionment is important. 
Although the purpose of both allocation and apportionment is identical, namely 
to identify or allot costs to cost centres or cost units, allocation deals with items as a 
whole whereas apportionment refers to the prorating of items of cost. Allocation 
is a direct process but apportionment may be made only indirectly and for 
which suitable bases aie to be selected. Whether an item vf expense can be 
allocated or apportioned docs not depend upon the nature of the expenses but 
upon its relation with the cost centre or cost unit to which it is to be charged. 
For example, the expenditure on general repairs and maintenance pertaining to 
a department can be allocated to that department but it can only be apportioned 
to the various machines running in the department. Similarly, allocation of 
departmental overhead to products is not possible— it can only be absorbed on a 
suitable basis -unless there is only one product manufactured in the department. 
Joint costs incurred for process departments, or operations which result in the 
simultaneous production of mure than one product can only be apportioned to 
the individual joint products on appropriate basis. 

Departmentalisation of overhead is considered necessary for the following 
recaons : — 

(i) The services rendered by the various service cost centres in a concern 
are different and the nature of production in each produdng centre 
is not uniform. Some products may require more hand labour, some 
othm’S may be fabricated with the help of specialised machines of 
considerable value, while some may be processed by less costly machines. 
The products manufactured in cost centres where facilities of madiines 
*and other equipments are not utilized should not be loaded with 
overhead relating to madtines, such as depreciation, power cost, and 
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machine repairs and maintenance. In order to ascertain costs correctly, 
expenses should be allocated or apportioned to the proper cost centres 
to which they belong. 

(it) Departmentalisation serves the purpose of control over overhead costs. 
Effective control may be exercised by comparing departmental costs 
with budgets or past actuals and fixing responsibility on departmental 
foremen or managers. 

(ill) The management may find the costs of various service departments 
useful. This is of assistance in preparing estimates and quotations 
and for cost plus contracts for items which involve the services of the 
various cost centres. 

(iv) The basis of absorption may be ditferent for individual cost centres, 
e.g. while machine hour rate may be suitable for some cost centres, 
direct labour hours or direct wages basis may be more appropriate 
for others. 

(v) In process costing, many of the departments arc identical with the 
processes. The need for assignment of overload costs to such 
departments is obvious. 

(vi) Unless overhead is departmentalised, the cost of work-in-progress 

may correctly worked out. For example, a product in a partly 

completes stage may still be required to pass through one or more 
departments before it is completed but if overhead is not 
departmentalised, the cost of the work-in-progrcss Will be loaded with 
a part of the overhead of all the departments including those in which 
the product is yet to be processed. 


Apportionment of Service Cost Centre Costs to Producing Cost Centres 
(Secondary Distribution of Overhead Cost). As jobs or products pass through 
producing cost centres only, the entire overhead costs should ultimately be borne 
by such cost centres in order that the legitimate share thereof may be charged to 
each cost unit. The costs pertaining to service cost centres are. therefore, 
apportioned suitably to the producing cost centres. The base selected for 
apportionment varies for each service cost centre depending upon the nature and 
extent of the service it renders to the other departments or cost centres, A list of 
the bases commonly used is given below ; 


Base 


Direct labour hours 
Machine hours 
Direct labour wages 


Expenditure for nhich 
suitable 

( For Primary distilbidlon) 
Most of the overhead expenses 


Depot tinent for which 
Suitable 

(For Secondary dlitribuliori^ 

Maintenance and Repair Shops 
Planning and Progress 
Tool Room 


Number of vwkers 
Number of employees 


C^Ha) value 


Canteen and Welfare 
Hospital and Di^sensary 
Personnel Department 
Tiim. keeping 

Depreciation and insurance Maintenance and Repair Shops 
of buildings and equipments (including Building Maintenance) 

Fire Protection 
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Base 


Floor area 
Cubic content 

Wattage 
Horse Power 
Horse power a 
machine* hours 
Number of electric points 

Weight or value of 
materials 

Number of materials 
requisitions 
Value of materials 
consumed 

Crane hours 
Truck hours 
Truck mileage 
Truck tonnage 
Truck tonne-hours 
Tonnage handled 
Number of packages 


Expenditure for which 
suitable 

{For Primary distribution) 
Heating and lighting 
Building maintenance 

Electric power and lighting 
Motive power expenses 


Store keeping expenses 
internal transport 


Transport service expenses 


Departtnent for which 
suitable 

{For Secondary distribution) 
Power House (electric light cost) 

Power House (electric power cost) 


Stores Department 


Transport Department 


The particular base adopted for apportioning service department cost will 
depend upon the practicability, cquitableness, and reliability of the method selected 
as w'cll as the cost involved in the accounting work. 

Several methods are in use for the apportionment of overheads costs, such as; 

(i) According to the S'rvice rendered or the use made oj benefit received 
from (he service : This method discussed in the prcvcding paragraph 
is based on the concept that the share of overhead cost borne by a 
cost centre or cost unit should be in proportion to or according to the 
extent of service received by it. The cost of maintenance shop, for 
instance, may be apportioned to the poducing cost centres on the 
basis of machine hours or capital value of the machines ; the more 
the number or value of machines or the number of hours worked in 
a particular centre, the higher should be the share of costs of 
maintenance shop borne by it. The method is considered rational but 
needs elaborate accounting for its operation. 

(ii) Regression analysis method: We havw seen that the coefficient of 
determination, r® expresses the co-relationship between two variables ; 
higher the value of r\ closer is the relationship. The method lies 
in collecting past data in respect of the item of cost to be apportioned 
and the corresponding figures for a number of proposed bases and 
computing the values of r* related to each base. The base which gives 
the highest value of r* is selected. In the illustration given on Page 196, 
the higher value of r\ i.e. 0.9293 indicates that machine hour in this 
case is a more suitable base for apportionment of power costs than 
direct labour hours. 

(iti) By an analysis of the existing conditions : This method is mainly arbitrary 
and is used when it is difficult to select a suitable base for apportionment. 
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A survey is made of the various factors involved and the share 
of the overhead costs to be borne by each cost centre is determined. 
The salary of the works manager may, for example, be apportioned 
on the basis of an assessment of the time and attention which he gives 
to the various cost centres. The cost of lighting, where not metered, 
may similarly be apportioned on a survey of the number and wattage 
of light points and the hours of use in each cost centre. 

(iv) On the basis of ability to pay or bear : Under this method, a higher 
share is apportioned to those cost centres or cost units which contribute 
more towards the profits of the concern. General office expenses 
may be apportioned to the producing cost centres on the basis of the 
net sales or profits of the output of the various cost centres. Obviously, 
this method is not equitable and is useless for the ineasuiement of 
the efficiency of individual cost centres 

(v) Efficiency or incentive method: The apportionment is made on the 

basts of budgets or standards set for each cost centre. As a fixed 
amount of overhead cost is apportioned to a cost centre based upon 
Its b udff ted volume, the efficiency of the centre is reflected through 
a >n in the cost per unit when the budgeted volume is 

surpassed or the actual cost of the cost centre is below the budget. 

The manner is which the cost of a service cost centre may be apportioned to 
producing cost centres (the process is also known as secondary distribution of 
overhead costs) is summarised below : 

Secondary Distribution of Overhead 


Apportionment of costs Apportionment of costs of 

of service cost centre to service cost centre straight to 

other service cost centres and producing ciKt centres 

and producing centres 


Non-reciprocal Reciprocal ba.sis 

basis I 


Attrition or repeated Trial Simultaneous 

distribution method and error method equations method 

Af^ortioameiR on Non-Redprocai Ba^ (n the non-reciprocal m|ithod, 
the service cost centres are arranged on a distribution statement or analysis sheet 
in the descending order of their serviceability. The most serviceable department, 
i.e. the department which renders significant service to most of the other service 
coat centres or putting it the other way, the department which receives thd least 
service, is taken up first. The serviceable department next in the descending order, 
comes thereafter and so on till the least serviceable department is placed bst in 
the analysis statement. Jo some concerns, the centres are arranged in the order 
of the amount of expenditure incurred, the centre with the largest figure coming 
first The cost of tte ^rst service cost centre is apportioned on a suitable basis 
to the (rtherserviceaiid producing oogt centres. The first cost centre is then ‘closed* 
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and the cost of the second cost centre is apportioned to the remaining cost centres. 
The process is repeated till the costs of all the service cost centres have been 
apportioned. It would be seen that the cost of the service cost centre appearing last 
in the statement can be apportioned to producing cost centres only. The method 
(also known as the step method) is illustrated in the example given below : 


EXAMPLE 4.2. 

A company operates a factory whose budgeted cost of production for a year is as follows : - 



Rs. 

Rs. 

Production cost : 

Direct wages 


1,00.000 

Direct material ci>st 


1,20,000 

Indirect matcriuK 



No. 1 shop 

4.000 


No. 2 shop 

6.000 


No. 3 sliop 

2.000 


Tool room 

1,200 


Stores 

1,600 


C'lcrical service department 

600 

15,400 



Supervision and indirect wages ; 

No. 1 shop 

4.200 


No. 2 shop 

5,800 


No. 3 shop 

5,400 


Tool room 

3,700 


Stores 

1,500 


Clerical service department 

2.200 

22,800 

Rent and rates 


10,000 

Insurance 


2,000 

Depreciation 


30,000 

Power 


9,000 

Light and heat 


4.000 


W.200 .t.l.U00 

The following operating information is also available ; 


PruUuctive Capacity 


Department 

Area 

(Sq, Metre) 

Book value 
of 

machinery & 
equipment 

Effect 1 VC 
H.P. 

Direct Labour 

Machine 

Hours 

Hours 

Cost 



Rs. 



Rs, 


Productive : 







No. 1 shop 

1,000 

50,000 

50 

1,50,000 

45,000 

80,000 

No. 2 shop 

750 

90,000 

40 

1,50,000 

.30,000 

IJMl.OOO 

No. 3 shop 

1,500 

20,000 


1.00,000 

25,000 


Service : 







Tot^room 

500 

30,000 

10 


25,000 


Stores 

750 

5.000 





ClerimI Service 

500 

5,000 






5,000 

Rs.2.00,000 
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You are required to : 

Prepare an overhead aiialyMS sheet for the depai tmcnts of the factory for the year showing 
clearly the basis of apportionment. (/. C iV A , Inter— Adapted) 


ANSWER: 


Expenses 

Total 

Basis of 

Cltruai 

States 

root 

1 

Vo 2 

Vo, 3 



allocation 

^tntie 


room 

shop 

shop 

shop 


Rs 


Rs 

Rs 

Rs 

Rs 

Rs 

Rs 

indirect materials 
Supervision and 

15,400 

Direct 

600 

1,600 

1,200 

4,000 

6,000 

2.000 

direct \vagcs 

22,800 

Direct 

2,200 

1,500 

3,700 

4,200 

5,800 

5.400 

Rent and Rdtcb 

10,000 

Area 

1,000 

1,500 

1 000 

2,000 

1,500 

3.000 

Insurance 

2,000 

B^>ok value 
of machine 

50 

^0 

300 

500 

900 

200 

Depreciation 

^0,000 

\5\of 
book value 

750 

750 

4,500 

7 500 

11,500 

1.000 

Po^^cr 

9,000 

HP 



900 

4,500 

1600 

- 

Light & heat 

4.000 

Area 

400 

600 

400 

800 

600 

1.200 




5,000 

6,000 

12,000 

2^500 

31.900 

14,800 

Service Deparimem 
Clerical Service 


Direct 

labour 

cost 

Cr 5,000 


1,000 

1,800 

1.200 

1 000 

Stores 


Ind rect 





tM 



matt nil 









value 

Cr 6,000 

545 

1,81S 

2.727 

910 

Tool Room 


Ma* hint 


Cr 

13,545 

^418 

8,127 








^2,5^6 

41.954 

16.710 


In the other method of apportionment of senicc tost tcntrc expenses (also 
known as the direct method), the service rendered bv one service depai tment to 
another is ignored and the service dcparliicnt costs arc appoitioued diicct to 
the producing cost centres On this basis, the apportionment of the costs shown 
in the above example would be as follows • 


Total 

Clerical 

Service 

Stores 

fool 

Room 

iVci 1 

shop 

\i> 2 

shop 

Vrt 3 
\hop 


Rs. 

Rs. 

Rs 

Rs. 

Rs 

R\ 

Rs 


93,200 

5,000 
Cr 5,000 

6,000 

Cr 6,000 

12,000 

23,500 

2,250 

2,000 

31,900 

1,500 

3.000 

14,800 

1,250 

1,000 

Direct labour cast 
Indirect materials 
handled 
Machinifi hours 



Cr 

12,000 

4,800 

7,200 



Rs 32,550 Rs 4.' .600 Rs. 17,050 Rg. 93,200 

The direct metfaiod of apportionment to producing cost centres has the 
following advantoges : — 

(i) It is a simple method involving less clerical work. 

(ii) Service departments need not be arranged in any particular order. 

(iii) The froblem of mter*<fepartmental apportionment does not arise, 
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i.c. there is no question of reciprocal services rendered by two or more 
services cost centres. 

The demerits of this method are : 

(a) Correct cost of each service cost centre inclusive of the share of 
expenses ofothcr service cost centres is notasailahic to the management. 

(b) In the absence of ailocatioa and appoitionment of cost> to service 
cost centres, cfTective contio! of cosH of these centre^ is not possible. 

In the illustrations of apportionment given above, paitl>-pioducing 
depa'tments do not appear. Such a depait'nciit is actually a combination of two 
cost centres, one of which IS a service cost centic and the other a producing cost 
centre. For example, a Tool Room which repairs and maintains tools as well as 
manufactures them may be taken as a partl>-pii)diicinc depaitmcnt. Oveihcad 
costs pertaining to a paitly-producmg dep.irtment arc first, apportioned to these 
two cost centres, vi/. service and producing cost ccnties on an appropriate basis. 
The apportionment is iisual'y m ide prorata to the number (oi the wages) of the 
direct and indirect workeis in the department. Both the cost centres are then 
suitably placed in the di>trtbutin i statement ; one appears as a service cost centre 
and the oilier as a producing cost centre, and subsequent apportionments are made 
in the normal manner discussed above. 

Reciprocal Costs Apportioiiment. As stated previously, one of the 
shortcomings of the method of apportionment of se vicc cost centre costs to other 
service cost ccntics is the problem of intcr-locKing departments, i.e. when two 
Icrvicc co.st centres render mutual service, the services of only one of the two 
centres can be accounted for. ilic other being ignored, bor example, in a distribution 
statement, cost centre no. 1 standing first, lenders service to say, service 
centics nos. 3, 4 and i. whicli appear in the 3rd. 40i and 5th pkucs rc-pcctivcly in 
the statement. It mav so happen that centre no. 4 also rendcrN >omc seivice to 
centre no. I in which ca>c the l.iitcr should also I'c.ir a share of cost of centre no. 4. 
This c.iniiot be done as centie no. 1 has already been ‘closed' in the distribution 
statement. 

Three methods arc in u^e fur the apportionment of co>is on a reciprocal basis. 
These arc discussed below : 

(i) Continued di\lrih'jiii>/i or Attrition method : In this mciluid. distiibution 
of share is made also fv) service cost centres already ‘closed’ in the 
distribution chart. The distubulion priKc.s is lepctitoc ; a ‘closed’ 
cost centre is ‘opened’ aiuin and again till the amount to 'oc distributed 
to it is found to be insignificant. Tli 'gh suitable for two or three 
reciprocal service centres, the metliod becomes complicated and time 
consuming where a large number of such centres is involved. 

Let us assume that there are only two service cost centres and three 
producing cost centres and the extent of service rendered by the former arc as 
follows : — 

Service Cost Centre A (Rs. 1.000) : 15% to service cost centre B and 25?i. 10%. and 50% 

to producing cost centres X, Y, and Z respectively. 
Service Cost Centre B (Rs. 1.200) : 10% to service cost centre A and 20%, 40% and 30% 

to producing cost centres X, Y, and Z respect tvely. 

'n»e distribution chvt is shown overleaf. 

14 
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COST CENTRES 


Total 

Rs. 9,700 

A 

A 

Rs 1,000 

(i.oooKt) 

B 

Rs 1.200 
150 

X 

Rs 4.000 
250 

Y 

Rs 2,000 

too 

L 

Rs 1,500 
500 

(1) 

Apportionment of 

B 

135 

(1.350X2) 

270 

540 

405 

(2) 

tost of A 

Appoi tioruncnt of 

A 

(135K^) 

20 25 

3175 

13 50 

67 50 

(3) 

cost of B plus share 
fiom A 

Appoi tioruncnt of 

B 

2.02 

(2oT5)(4) 

4.05 

8.10 

6.08 

(4) 

fresh share m A 
received from B 
Apportionment ol 

A 

(2 02X5) 

.30 

.51 

20 

1.0! 


fresh share in B 
from A 

Similarly for (5), (6) 

B 

.03 

( 30X6) 

.06 

.12 

09 


and (7) Thepnx^jss 
is continu d till the 
balance becomes 
‘jmall when it is 

Rounding 

off 


— 

01 

4,558 38 

2,661 92 

02 

2.479 70 


apporiioiicd dirc*ct 
to the producing 
o»>st centies 

Rs 9.700 


The method can be similarly applied m cases whcte more than two reciprocal 
service centres are invoKcd but with a large number of such centres, the calculation* ■ 
would be complicated and time consuming. 

(li) Trial and error method : The method is suitable wheic two or thrci 
interlocked service cost centres are invoh'fcd. This is illustrated below : 


Wjl of R8.I350 
Vyf. Of Rs.20 25 
lOjl of f?e. 0*30 


SERVICE COST CENITRE 
A B 

Rs.iooo pg.i:oo 


I 


Rs. 135< — 

L_ 

Rs. 2'02-^ 


Re. 0'03-<- 


> Rs . 150 
— Rs.1550 

^Rs. 20’25 

I 

^ Re. 0'30 


R8.tl37‘05 


Negligible 

R&1370-55 


15/. Of Rs. 1000 
\5% of Rs. 135 
15^ Of Rs. 2- 02' 
15)1 Of Re. 0*08 


The cost of centre A is flrst apportioned to centre B ; the cost of centre B plus the share 
from centre A is then apportioned back to centre A. The amount so apportioned to A Is again 
apportioned to B and the process is repeated till the amount to be apportioned becomes netfigible. 

The two amounU, viz. Rs. 1,137.05 and Rs. 1,370.55 are subsequently apporUoned to the 
producing centres X, Y, and Z, 
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(Hi) Method of simultaneous equations : The same results as in the previous 
two methods may be obtained mathematically with the help of simultaneous 
equations. The equations will be ; 

1 Ad 

A-Rs, l.OOOH ; or A <») 

I5A 

B -Rs. 1.200 ^ 15"; A . orB "K20()+~ (ii) 

On solving ihc abt»vo equations, wc get, 

A Rs. 1,137.05. and 
B Rs, 1.U0 55 

Alternatively, if Xi and X* be tlic total costs to be associated with cost centres A and B lespcctivcly 
X, O.lOX, i 1,000 (i) 

X, 0.1 5Xi ^ 1,200 (II) 

Whereby. Xi Rs. 1,137.05 
Xj Rs. 1,370.55 

The method is illustrated further in the following exam.de : — 

EXAMPLE 4.3. 

A fticlory comprises two production Departments and ihicc scimcc Departments For the 
month of July, direct aepartutenial extscnscs were as follows : — 

Production Department Service Dena rtment 

A - Rs. 85,000 Power Hoi Rs. 47.350 

B ■ Rs. 70.000 Store Rs. 15,000 

Repair Shop Rs. 60.500 

The expenses of service departments arc distributed on a percentage basis as under : 
Power Mouse * 25 ” 4 , to Repair Shop, 25% to Deptt. A and 50®; to Deptt. B 

Store : 10®; to Po.\er House, 20% to Repair shop, 30®; Id Deptt A 

and 40 u> Deptt B 

Repair Shop . 20' „ Pviwei House, 30‘% to Deptt. A and 50% to Deptt. B 

Prepare a statement showing the distribution of scrsi ‘e departmeia » ' vnscs to pioduciion 
departments using simultaneous equations mctIuKl. (C. t". Af.Coin.) 

ANSWER : 

As no reciprocal service is involved in tlic case of Store, the cxjscusc of ihis department 
apportumed first. The adjured cxpcn'^cs of Power House and Repair Shop which render mutual 
services arc then worked out using Minultancous equations mcthvid and the distribution is made as 
follows 


Store 

Rs. 

15.000 


Power House 
Rs. 

47,350 

1.500 

(10®;) 

Repa’r Shop 
Rs 

b0.500 

3,000 

Deparlmcnt A 
Rs. 

85.000 

4,500 

<30-;) 

Dcpaitpimt B 
Rs. 

70.'300 

6,000 

(40®„) 

Total 

Rs 

2.77,850 

48,850 

6^,500 




48.595* 

61,755* 

16,200* 

.32,395* 



23.908* 39,847* 


1,29,608 1,48,242 2,77,850 

•The figures are calculated as explained below : 

If P denotes Power House and R, Repair Shop, the equations will be. 

P «48,850 f 1/5 R. and R - 6.3,500+ 1/4 P 
P«64,789 and R -79,695 

The same result will be obtained by applying the formula stated earlier. Thus if xi, xt and x, be 
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the costs to be associated wiih Store Powder House, and Repair Shop rcspeetistlv, the following 
equations will be <iet up 

X, Ox, Ox, 15.000 

-Olxi x, 0 2x, 4‘’.'?50 

—0 2x, 0 25x, r Xa 60 500 
Solving the cqu itions ut get. 

X, - n 000. x, ( 4 7i>9, and x, 695 
The expenses i ow disfi baled art 
Powwr Hoijsv. 

ToOtplt \ 25\ofRs 64.7S9 Rs 16 200 

FoDcpit B S0%ofKs 64.789- Rs 12 W 

Rs 48 S9S 

Rs 21 m 
Rs 19 847 

Rs 61 755 

It Will be seen that the methods of adjistment of reciprocal service co^s 
described above, require a large number of mathematical calculations The 
problem beco mes f urther complicated if the number of scmvicc cost centres i$ 
large, m which^F ^thcre would be as many equations as the number of centres 
msolved. Help ot the computer ma> be taken to solve these equations but unless 
accuracy is of paramount importance, complex adjustments on leciprocal basis 
should be treated merely as academic exercises, not to be used in practice 

Another example illustrating the different methods of apportioning jervicc 
department costs to producing departments is given below ; 

EXAMPI E 4 4 

Defex company manufactures a number of tompunenu foi household electrical gadgets 
It has tVrO service departments Sx anu S, and two pioduciion dcpirtmcnls P, and P, Tlie 


estimated overhead co ts for a period oid intcrdcpirtmcnta 

! relatio i ’ 

I I's m itrix arc given below 

Service provided by 


Scivicc prov dtd »(> 




Si 

s, 

Pi 

p. 


Si 


10"^ 

40% 

S0% 


s. 

20 . 

— 

^0% 

30% 


Total estimated ovenit ad 





Tofdl 

costs 

Rs 9,000 

Rs 4.000 

R^ \500 

Rs 3,000 

Rs 19,500 


You are required to caLuIutc the ovtihead costs for Pi and P, using 

(i) Direct allocation metuod , 

(ii) Step method of allocation, fa) alliKating Si costs first and (b) allocating Sa c0sts first , 
(in) Reciprocal method of allocation 

ANSWER : 

fi) Direr/ cUocation method 
Si S, 

Rs R5 

Total cost 9,000 4,000 

Sj (9,000; 

^ (4.000) 

Total 

Rs 10,000 Rs. 9,500 Rs. 19,500 



Repau Shop 

loDtptt A -30^ of Rs 79 69S 
ToD^rtt B ol Rs 79 695 
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(ii) (a) Step method of allocation {Allocating Si cost first) 



s. 

Si 

Pi 

p. 


Rs. 

Rs. 

Rs. 

Rs. 

Total cost 

9.000 

4,000 

3,500 

3,000 

S» 

(9,000) 

900 

3,600 

4,500 




(40%) 

^50%) 

S, 

— 

(4,900) 

3,062 

1.838 (Basis|i^ or 5 ;3) 



____ 


80% • 80% 


Total 

Rs. 10.162 Rs. 9,338 Rs. 19,500 


(if) (b) Step method of allocation {Allocating S% cost firxt) 



S. 

St 

Pi 

P. 



Rs. 

Rs. 

Rs. 

Rs. 


Total cott 

9.000 

4.000 

3.500 

3.000 


Si 

800 

(4.000) 

2.000 

1.200 



(20 


(50%) 

(30°/J 


s. 

(9,800) 

— 

4,356 

5,444 

(Bant 4 : 5) 






Total 




Ri. 9,856 

Rs. 9,644 

lU. 19,500 

(ill) 

Rcdprocal method 
I ijuatidii, for i 

:ost arc 





S,- 9.000 • .2S,.anil 





S,‘ 4,fH» ‘ .IS, 





SoK 

’Mi tlio Ovi’iations. S, 

. - R> 10,000 and S,- 

-Rs. 5,000 


The rociprov.il allocation is as ft»ilows : — 




s, 

Si 

Pi 

Pi 



Rs 

Rs. 

Rs. 

Rh. 


1 Ot ill cost 

9,000 

4.000 

3.500 

3,000 


S| 

(10,000) 

1.000 

4.000 

5.000 


s. 

I.OOO 

(5,000) 

2,500 

1.500 

Total 







0 

0 

Rs. 10,000 

Rs. 9,500 

Rs. 19,500 


Treatment of Specific Items of Manufacturing Overhead. The problems 
involved in the .iccoutuiiig and control of some specific items of manufacturing 
overhead cx|x?nses will now he dealt with. The accounting of a particular item of 
expenditure depends largely upon its size and its nature. Other factors like 
nature of the induslry, methods of production, size of the factory, and management 
policy do also count and arc responsible for the varied practio- in different 
undertakings. 

Howrycr paradoxical it may appear, the general tendency is to allocate an 
item of expenditure direct to outturn or production orders as far as practicable. If 
this is not possible or not convenient because of the extra clerical labour involved in 
the analysis, the expenditure is treated as an item of manufacturing, administration, 
selling, or distribution ovcthead cost, as the case may be. If it is possible to 
identify an expense item with a specific department or cost centre or cost unit, it 
is allocated to the cost centre etc. ; otherwise, suitable apportionment is made. 
Heavy expenditure on new project, expansion, etc. which is not in the nature of 
capital costs, but which at the same time cannot be ‘borne by normal traffic’ is 
usually deferred and carried over to the subsequent accounting periods foe 



OVERHEAD OOSIS 


ii4 

recovery in rhe cost of future production. Expenditure which is not rdnted to the 
normal activities of an undertaking, e.g abnormal wastes, heavy losses or windfall 
incomes, theft, pilferage, etc should not find place in the outturn costs. Such 
items are accounted for by transfer to Profit and loss Account or Costing Profit 
and Loss Account, as the case may be 

items of expenses for the accounting of which opinions differ, eg. interest, 
administration oveihead. certain fiinge benefits, lesearch and development costs, 
depreciation on replacement cost basis, and taxes mav or may not be charged in 
costs depending upon the particilar policy adopted Inclusion of such expenses 
in costs is a matter of argument and opinion These will be discussed later. 

Canteen Expenses. Provision of canteens to cater for the needs of the 
workers and other employees is a welfare measuie, the cost of which is borne by 
the employers. The canteen may be run on a ‘nr profit no loss’ basis in which 
case the question of any expenditure being incurred does no arise Where canteens 
aie subsidised, the expenditure involved is treated as overhead cost A standing 
order number or separate standing order numbers foi each of the workers’ canteen, 
staff lunch room, officers’ lunch room etc are allotted for charging the canteen 
expenses. RcccifiV w' nlso credited to the same standing order numbers and the 
net cost IS apportionld to the producing cost ccntics on the baMs of the total wages 
ir the number of men employed. Apportionment may also be made on the basis 
of number of employees served or the number of meals served fir each cost centre 
Alternatively, canteen expenses may be merged with the Welfare Department c ssts 

Compensatory Payments to Workers. Trettniciit of such payments depends 
on the particular type of compensation paid to the employees If this is a regular 
payment, such as gratuity paid to workers on rctiicment or termination of sc*rvicc. 

It IS treated as an item of overhead Normally, compensatory payments under 
the Workmen’s Compensation Act are not regular and payments vary from period 
to period, depending upon the fiequency of accidents, breakdown of machines, 
length of service, etc Payments should be estimated and proportionate amount 
charged in each period on a uniform basis 

Dearness Allowance. Dearness allowance is paid to a worker m addition to 
hts basic wages to cover the increased cost of living Sometimes house allowance 
IS paid on a suitable scale wherever it is not possible to provide a worker 
with factory quarters For extra arduous nature of work or for natural hardship 
suffered m the locality, some compensatory allowance may also be paid. Thf idea 
underlying all such payments is to compensate the worker without changii^ the 
basic pay structure. 

One method of treatment of payments on account of dearness allowance 
etc. IS to charge these direct to the work on which a worker is engaged, i.e. (o the 
produoion or outturn orders or to standing order numbers m case of indirect 
workers, by inflating the basic wage rate. This requires locating the actual payment 
made to each worker and booking the expenditure on the respective labour 
cards. As this method is by and large compbeated and time coivmming, a practice 
which is quite common is to consider these allowances as overheaid costs. Separate 
standing <mler nuirbers are allotted tor booking each type of allowance. The 
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allowances arc combined with other overhead expenses of a cost centre and absorbed 
in cost units in the normal manner. A variation of this method is to have a separate 
rate for absorption of dearness etc. allowances in labour costs. For this purpose, 
the rate, which may be either historical or predetermined as the case may be, is 
computed as a percentage of the dearness allowance to the basic wages of a cost 
centre in a period. Initially, only the basic wages are booked on the labour cards 
and the allowance percentage is applied to arrive at the total labour cost of 
a production order or standing order number. The rate is applied to direct as 
well as indirect wages. Any under- or over-absorption at the year-end is either 
reallocated or booked to general overheads. 

Depreciation. A fixed asset such as a plant or a machinery has a life span 
during which it renders sersice of the nature it is intended to gi ve and on the expiry 
of which, the asset has either no value or has only a small val k; as scrap. The life 
of an asset is reduced by extensive usage but may be enhanced by efficient 
maintenance. Durme the period of life of the a-sset, its value is thus gradually reduced 
till it reaches nil or a very small iigure;thisreduction in value is called depreciation. 
Depreciation is defined as the diminution in the value of a fixed asset due to 
use and 'or lapse of time. It will be .seen from the deiinitic^^a depreciation of 
an asset takes place due to fair wear and tear on account of tw factors, viz. usage 
and lapse of time, both of which may operate si aultaneously. The printiplc of 
Usage rccogni/cs the fact that more the use to which an asset is put to, the larger 
will be its depreciation. Under this concept, an idle asset should not depreciate 
but when it works overtime or in two or more shifts, the depreciation may be 
doubled or trebled. The principle of time factor stipulates that depreciation occurs 
w'ith the passage of time, the extent of use of the asset being a significant 
consideration. The methods of c.Ueulation of r.itcs of depreciati*. r., which have been 
described in the following paragraphs, take one or the other, or both the factors of 
usage and time into consideration. 

Depreciation should be distinguished from obsolescence. The latter is the 
loss in tlw value of an asset due to its supersession at a date earlier than that 
foreseen. Obsolescence arises when, before the expiry of its normal life, an asset 
needs rcplawment by a new and improved asset. Obsolc-scence may also arise 
when an asset becomes redund.tnt for the current needs because of the discontinuance 
of a product, no alternative work for the asset being available. Sometimes 
due to change in the design and nature of the product or in the tichnology, the 
existing asset is not adcc|uatc to meet the needs -f production and so it becomes 
obsolete. An asset may also have to be prematurely discarded if its performance 
is not up to the standard required to cope with increasing competition in the market. 
It should be noted that while only a fixed asset can depreciate, obsolescence may 
occur in respect of the other assets like materials and work-in-progress. 

Obsolescence is accoui.icd for by one of the following methods 
(i) If obsolescence can be foreseen and predicted, the rate of depreciation 
should include an element to take into account the obsolescence factor. 
For example, if it can be estimated that a machine costing Rs. 20,000 
and having a salvage value of Rs. 500 and a serviceable life of 8 years, 
is likely to be outdated in 5 years’ time only, due to. say, change in 
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tcchaology, the annual depreciation to cover obsolescence will be 

Rs. 20,000- Rs. 500 „ , * * 1 . ij • r 

— Rs. 3,900 as against the usual depreciation of 


Rs. 2,437.5 


(i.c. 


Rs. 20.000 - Rs. 50(\ 

) per >ear. 


(n) Dopieciation is Cvilculated at usual rates but when the asset becomes 
obsolete (ot is discarded or ictiied piti'iatuicly for any reason), the 
lesultme lo.i is wiitten oil from the piolils. The write off may be 
m ide in the sear in ssinch the obsolc'-teiue occurs 01 it may be spread 
o\s‘i a number iT future seais so that iIk* charge to profit in a paiticular 
)car mas not be heass. The loss to be svnltca oil ssill be repicscntcd 
b> the depicciatcd book saluc of flie asset on tbe date it is di<^cardcd 
less realisab'c salue, »f any. 

(in) A rescrse fund knossn as Obsolesanice Re^eise Account is credited 
ever^ sear. Whenever an .xsset is discauled due to obsolescent;, the 
residual book value of the asset less its leahsablc value is debited to 
the Obsolescence Reserve Account. 

In the fin.(1^''’',iccoimts, depreciation is prosided against prolits for the 
f arpose of leplacement of a fixed asset, svhen need arises Piociircmcnl of a 
lAcd asset requres huge capital outlay and it mav not always be possible to laise 
fresh capital for nicetinc it If depreciation is cliarced on an asset and .u,sum 
is set aside from the profits and invested, an amount cquisalcut to the price of 
the new asset may be available by the time, the t\i ting asset h.is served its full 
life and replacement (>f the asset should not cause any serious dram upon the 
current resources of the undertaking. 

In the cost accounts, the charge for depreciation is taken as the cost of utili/ing 
the fixed assets for the purpose of production. This would make costs comparable 
where production is c,irncd out in a business both by owned and hired machines. 
In concerns where selling price is directly related to costs, c.g. m the case of 
cost-plus contracts, the necessity for charging depreciation to costs is ob\ lous. 

The amount of depreciation for a period for a department (or for the entire 
factory as a whole, if blanket overhead tales are in use) is booked to the standing 
order numbers specifically allocated for the purpose , separate standing order 
numbers, with suitable sub-numbers to indicate code number of the Section or 
Department where the asset is located, are allotted for booking depreciation for 
the various types of assets like plant and machinery, buildings, etc. If prcdctcmtincd 
overhead rates arc m use, depreciation should be estimated in advance^ i.e. 
budgeted in the same manner as budgets arc set for other items of overhead 
costs. 


In most cases depreciation can be directly allocated to the various deportments 
or cost centres concerned. Otherwise, depreciation on buildings may be 
apportioned on the basis of value, floor space, or cubic capacity of the buiWngs 
in each department and depreciation on plant and machinery and vehicles may 
be apportioned on the basis of the written down values of the assets in each cost 
oentre. 
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The amount of depreciation charged in the cost accounts may be different 
from that charged in the financial (profit and loss) account. Further, while 
depreciation is always charged in the cost accounts, it may not sometimes be 
charged at all in the financial accounts. It may also be noted that the depreciation 
allowed for income tax purposes may be different from that charged in the cost or 
financial accounts. 

There arc several methods of calculating depreciation for the purpose of 
charging to costs. These methods arc based on tlie following principles ; — 

(a) Time factor. 

(b) Usage function. 

(c) Both time and ns.-igc factors. 

(d) Depreciation should also include an element for maintenance cost. 

(e) Besides providing for normal wear and tear, depreciation should also 
include an clement of mteiest. This is based on the principle of 
opportunity tMsfs. vi/. that but for the investment in the asset, the 
aipoiii.’ " ould base corned resenue if emplojcd otherwise. 

The methods of calculation of depreciation arc discussed in the following 
paragraphs. Tlic particular method selected for^ deprecia^j^^|n asset in as 
undci taking will depend upon the nature of the asset and to which it is 

put to. 


A. of iuki'Uitum oj depredation boicd on time factor 

(i) Strainht line nv titod. This method provides for depreciation by means 
of equal periodic cliaiges over the assumed life of the asset. The life of the asset 
and its residual value at the end of the stipulated life arc estimated and depreciation 
16 calculated in the manner given below : 


C'<Mt of priK'Kcmont of asset »Rs. 20,000 (K) 

Estinwted life-- 15 years (n) 

Salvage value, i.c. residual value of asset after 13 ye.irs— Rs. 300 ( 5 ) 


Annual aniiiunt of depreciation 


V -s Rs. 20,000 -Rs. 500 

« “ 15 


-R.S. 1,300 


Annual rale of dcpieciation 


Rs. 1,3M 
r's, 20 , 000 ' 


100-6.5% 


The method is simple and is applicable to all typc.s of assets. It makes a 
uniform charge to the acatimfs cvciy year so tliat comparable co'is arc made 
available. As it is possible to estimate deprecation charges in advance, this 
method is suitable for establishing siand.ards and budgets. Subsequent additions 
to the original value, however, create complications. Towards the later period of 
the life of an asset, its eflicicncy declines while maintenanw cost rises. But as the 
amount of depreciation per period is a constant amount, the sum total of 
depreciation and maintcnan.c and repair costs which arc charged to the cost of 
production, increases progressively. 

(ii) Reducing Balance (or Diminishing Balance) Method. In this method, 
depreciation is provided by means of periodic charges calculated at a constant 
proportion of the balance of the value of asset, after deducting the amounts 
previously provided.. As in the straight line method, the life and residual value of 
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the asset are estimated and the rate of depreciation is calculated by means of a 
mathematical formula, as shown below ; 

With the data assumed for illustrating the foregoing method, 

Depreciation- 1 - *i^-^-0.218 or 21.8% per'annum 

(It will be seen that the rate of depreciation is higher than in the straight line method and 
that the residual value of an asset can never be nil.) 

As the rate of depreciation is charged on the reduced balance at the end of 
each accounting period, the amount of charge under the reducing balance method 
is gradually reduced so that towards the end of the life of the asset, when its 
efficiency usually decreases and the maintenance cost increases, less depreciation is 
charged. An assumption is that the aggregate of depreciation and maintenance 
costs charged to cost of production, in each period, would tend to be more or less 
uniform. Further, an earlier heavy charge has the effect of risk minimisation by 
lessening the impact of any probable loss due to setting in of obsolescence. The 
method is sought to be justified on the ground that an asset is not uniformly efficient 
in performance throughout its life, and so it is better to recover a major portion of 
its cost during th^Wtial years when the rate of production is high. The calculations 
in this method-^W^^however,* slightly complicated compared to the straight 
line method, and the high depreciation charge in the first few years adds to the 
higher costs due to teething troubles in production experienced in the early years 
of the asset’s life. If the asset has no residual or salvage value, the reducing 
balance method would not be suitable. 

Mention may be made of a variant of the reducing balance method known 
as the double reducing balance method in which depreciation rate is taken as twice 
the straight line rate and is applied to the reducing balances. For the asset in 
the foregoing examples, the rate of depreciation under this method will be 6.5 2 

=13% which will be applied to the diminishing balance every year. 

(iii) Sum of the Digits Method. This method provides for depreciation 
by means of differing periodic rates computed according to the following formula 
If V be the estimated life of the asset, the rate for each period is calculated as a 

fraction in which the denominator is always the sum of the series, 1, 2, 3 n 

and the numerator for the first period is ‘/i’, for the second period «- 1 ,’ and so on’. 
The depreciation per period is unequal and is higher in the early stage of the life 
of the asset. The method is illustrated below ; 

Life of the asset : 15 

Denominator : I-f^2+3 f I5-"120 

Depreciation : 

^ 20.0'»~Rs. 500) -- Rs. 2,437.50 

2iKlycar j^v(Rs. 20,000- Rs. 500)-Rs. 2,275.00 
3rd year ,^x (Rs. 20,000- Rs. 500)-R8. 2,1 12.50 


•5tli year ~x (Rs. 20,000-Rs, 500)»° Rs. 162.50 
Total depreciatum ft* Rs. 19,500 
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This method is similar to the reducing balance method to the extent that the 
amount of depreciation goes on decreasing with the age of the asset. Comparison 
of depreciation costs under the above three methods is illustrated in Fig. 4.7. 



Fig 4.7. Comparj’.tivc methods of calculating dcpicciation 
B; Methods based on usage. Under methods based on usage, the time factor, 
i.e. the lapse of time is ignored and depreciation is .. variable overhead expenditure. 
It should be noted that if there is no production from an asset in a period, 
depreciation cannot be calculated on usage basis, and a charge can be made 
only on the basis of time factor. 

(i) Production unit Method. A fixed rate of depreciation per unit of 
production is obtained by di>iding the value of the asset (K) less its salvage value 
(j) by the estimated units to be produced during its life period. The physical units 
of production (p) during the life span of the asset are assessed and depreciation 
it i^culated as below : 

V-s Rs. 20,000 -Rs. 500 
Rate of depreciation per unit of production - =• 19[S00~“ 


Re. 1.00 
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(Assuming 19,500 units and other data as in the foregoing examples.) 

Note : While calculating depreciation rates for motor vehicles under this method, the distance 
(kilometres) run is taken as the production unit. 

This method docs not take the time factor into account, and is applicable in 
case of plant and machinery directly engaged in production and for wasting assets 
like quarries, mines, oil extraction from the ground, etc. (It may be noted that 
the wasting of the natural resources themselves by removal of the basic materials 
is known as depletion). The production unit method of depreciation ensures a 
rational and uniform charge of depreciation over the work done by the asset. 
When an asset is idle and produces nothing, no depreciation is charged. On the 
other hand, if production is increased by working beyond normal hours or by an 
increase in the productivity of the assets, the amount of depreciation charged 
also increases. The main disadvantage of the method is that a separate record of 
output of each of the assets is required to be maintained. The method suffers 
from the further limitation that it cannot be applied when the various outputs 
from an asset are not identical or uniform, or cannot be measured in terms of a 
homogeneous unit. 

(ii) Production hour Method. This method also docs not take the time 
factor into acc«f®S'’‘iA fixed ' rate of depreciation per hour of production is 
calculated by diviorrig the value of the asset less its sah age value into the estimated 
number of hours for which the asset is likely to run during its life time. With the 
figures assumed in the previous examples and an estimated number of hours (/) 
of 19,500 for the entire life of the asset ; 

Rate of dcpreciaiioii per hour— 19 500 ”R.c. 1.00 

The production hour method has the additional advantage that it can also 
be used in cases where the production of an asset is not in identical or uniform 
physical units. 


C. Method based on both usage and time factors 

Joint rate Method. In this method, the depreciation is a composite amount 
consisting of two elements — one for the passage of time and the other for the usage 
of the asset. The proportion of each of the two elements is estimated and 
calculated separately, in accordance with the methods discussed above. The two 
parts when combined together, constitute the amount of depreciation chargeable. 
Assuming that out of the total cost of Rs. 20,000 of an asset (life -15 years and 
residual value - Rs. 500), Rs. 15,000 is depreciated on time basis and the rest 
(Rs. 5,(X)0) on usage basis, and that the total hours worked by the asset during the 
accounting period (i.e. the year) are 1,000 oiit of a total of estimated 1 9,5001 hours 
for the whole life of the asset, the depreciation, under this method, will be worked 
out as follows - 


•Rs. 966.(7 


Annual depreciation on time basis (straight line met(.ad) 

Rs. 15,000-Rs. 500 

*** - ■■ ■ « - I , ^ 

15 

Annual depreciation on usage basis (production hour method) 

^ Rs, 5,000X1,000 
19,500 

TptS) depreciation— Rs. 256.41 +Rs. 966.67— R$. 1,223.08 per year 
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The joint rate methtid involves considerable clerical work but is suitable 
where an asset works intermittently, and there are periods of idleness followed 
by periods of normal and sometimes, overtime work. The element of depreciation 
on time basis is a fixed element and that on the usage basis is a variable element, 
thus nuiking the composite rate a semi-variable factor. 

D. Method based on maintenance factor 

Repair provision method. This method provides for pei iodic charges to costs of 
the aggregate of depreciation and maintenance costs, each of the periiidic charge 
being a constant proportion of the aggregate <if the cost of the asset depreciated 
and the anticipated maintenance cost during its life. The special feature of 
the method is that maintenance cost is spread uniformly over the life of the asset, 
thus avoiding peaks and depressions of maintenance costs from one period to 
another. The assc-.sed maintenance cost is added to the original cost of the asset 
and the rale of depreciation is worked out under any of the methods discussed 
eailier. The actual e.xpenditurc incut red on maintenance is not charged to costs 
but is charged .'nminst the a’liounts provided by the depreciation charges. 
Assuming the previous ligurcs and an assessed maintenance cost (m) of Rs. 12,500 
for the life period of the asset, the depreciation will be calculated as under : 

K ( /w * -• 

Rato <'f deprecMtion ^ 100 

(Straight line niothiHl) 

Rs. 20.000 Rs. 500 f Rs. 12,500 ^ 

15 Rs. 20,000 ^ 

10.67*10 per annum 

A serious limitation of this method is the uncertainty m.olved in assessing 
the maintenance cost of the as'ct over its life for a number of vsars. 

E. Methods which take into ai count the revenue earning factor of the assets 

(i) Annuity mclIioJ. The annuity method is based on the assumption 
that the capital sunk in the puichasc of the asset would have earned interest if 
otherwise invested. The depreciation charge per period calculated under this 
method is a constant proportion of the aggregate of the cost of the asset 
depreciated and inlcicst at a given rate, per period, on the written down value 
of the asset at the beginning of each {X'riod. Assuming the previous data and an 
interest rate (r) of 5“„ per annum : 

r.r Rv. 20,000 O.05 

Annual dcpicciaiion 1 j ks. i.v^c.m 

‘ ' (».05)“ 

The amount of depreciation is heavy in this method and is intended to cover 
the cost of opportunity lost by not investing the capital elsewhere. This is suitable 
for depreciating leasehold buddings where no subsequent additions arc made to 
the asset and the residual value is nit. 

(ii) Sinking Fund method (also known as Redemption or Amortisation method). 
In this method, the depreciation is an amount which, aggregated with compound 
interest on it over the life of the a.ssct. equals the cost of the asset. .Simultaneously 
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with periodic charge for depreciation, an investment of the same amount is 
maAi> in fixed interest securities which would accumulate at compound interest to 
provide, at the end of the life of the asset, a sum equal to its cost. The method is 
also used for amortising, i.e. for recovering the capital value paid for leasehold in 
the accounts over a fixed period. 


Depreciation under this method is calculated as shown below . 


Depreciation per year - 


Vr 

(I I r)» I 


Rs 20.000> 0.05 
“(iToJTs)** I 


Rs 926.8S 


It will be seen that the amount of depreciation is lower than in the annuity 
method and the total amount of depreciation (Rs. 926.85 ‘15 Rs. 13,902.75) 
is less than the cost of the asset. The basic purpose of this method is to provide 
ready liquid funds at the time replacement. It may not, however, be always 
possible to make such investment if the money is required to be diverted for a 
urgent and more useful purpose. 

(iii) Endowment policy mctfwd. Tlic method is similar to the sinking 
fund method. An insurance policy is taken out for the amount required for 
replacement of the asset at the end of its life. The amount of depreciation that 
is charged to cqsyfeequivaten^ to the premium payable on the endowment policy. 
The amount oT'^, .iium is determined by insurance companies and no formula 
for the same has been shown here 


F. Revaluation method. The method involves periodical sal nation of 
an asset q-^d is suitable for such assets as loose tools, patents, livestock, plants in 
a contract work, expensive tools which •h.ive been capitalised, and plants and 
equipments specially procuied for a project. This method is also suitable where 
the asset is used intermittently and where it is nccevs,iry to correctly determine the 
charge for the services of the asset and its rcsidu.ai value after each spell of use 
The amount of depreciation charged is equivalent to the difference between the 
values assigned to the asset at the beginning and the end of the period 

Depreciation rata. Gilculation of depreciation according to the methods 
described above may be made individually for each asset or for groups of assets, 
or for all the assets combined together. Depreciation is, sometimes, charged at an 
accelerated rate. Depending upon these requiiements, the following types of 
depreciation rates may be employed : — 

(a) Single rate : A single rate of depreciation is calculated by reference 
to the estimated life of a single asset. The rate is applicable where costly assets, 
small in number, produce only a specific type of product or render a itpccific 
service. With a large number of plants and machines, the method b(Scomcs 
cumbersome and expensive. When several machines are utilized for producing 
the same product, individual rates are applied for each machine and the total 
dharge to the product is the aggregate of the depreciation charges of the individual 
madiines. This procedure is also adopted when the total depreciation of all 
the machines in a department or cost centre is requimd to be charged to the 
departmental overheads. The disadvantage of the single rate is that the 
caiculations required to be made increase with the number of the assets. 
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(6) Composite rate : The rate is calculated by dividing the aggregate of the 
individual depreciation charges (in whatever manner calculated) of all the assets 
concerned, in any one period, by the aggregate of the cost of the assets. 

Composite rate ^W^gate of deprec iatio n cha rges fo r all assets 

Total cost of assets 

The rate is applicable when several assets having different lives are utilized 
for the production of one type of product. This is particularly useful in case of 
proces.ses or departments where all the plants and machinery are applied for 
work of a uniform type. The distinction between single and composite rates of 
depreciation is tllustratcd in the table given below : 


Annual 



Cosl of 

Estimated 

Residual 

depreciation 



Machine 

machine 

hfe 

value 

calculated 





(years) 


on straight 

Single 

Composite 





line basis 

rate 

rate 


(Rs.) 


(Rs.) 

(Rs.) 

• / 

/• 

% 

1 

J 4,500 

14 

500 

1,000 

6.9 


2 

21,000 

10 

1.000 

2,000 

9.5 


3 

50,000 

12 

2,000 

^ 4,000 

^7.8 


4 

25,500 

12 

1,500 

2,000“' 


5 

43.000 

10 

3,000 

4,000 

9.3 



1,54,000 


8,000 

13,000 


8.4* 

(* 

Rs. 13,000x100 
Rs. 1,54,000 

HA%) 






Where the various machines arc employed on different types of work, 
the application of a composite rate will not be rational as :his will result in 
disproporti«mte charge of depreciation to the products, i.c. overcharge in some 
cases and undercharge in others. 

(£•) Accekrated rale : I’liis rate consists of a normal depreciation rate 
augmented to provide additional depreciation sustained by the asset depreciated. 
Except in the case of methods which take the usage factor into account, the usual 
rate of depreciation is adequate only for normal usage of the asst't. For abnormally 
increased usage, the rate should be revised and accelerated to cater for increased 
usage as otherwise, costs arc understated. For example, if an asset works in 
double or triple shifts instead of the normal one shift, the rate of depreciation may 
be doubled or trebled, as necessary. If an asset '^orks only for a pan of the second 
or third shift, the rate of depreciation may be adjusted proportionately. For 
income tax purposes, however, additional depreciation to the extent of 50% 
the normal depreciation is charged for double shift working and for three shift 
working, the additional depreciation charged is 100°; of the normal. 

(d) Retarded rate : This rate consists of a usual depreciation rate reduced 
to cater for less depreciation, due to reduced usage of the asset depreciated. This 
is based on the same principles as the accelerated rate ; an appropriate reduction 
is made in the rate for the decreased usage or idleness of the asset. Some concerns, 
for example, calculate depreciation for idle machines at two-thirds the normal 

rate. 



224 


OVERHBAD CWrS 


Methods that take into account the acceleration and retardation of 
depreciation are based on the activity factor. This is illustrated below (assuming 
that the production unit or production hour method is adopted) : 


AcliviH* factor : 


KT II • D looft Month A : 150®' 

Norma! depreciation * Rs. 2,000 1,000 

750 

Budgeted production : 1.000 units per montii Month B * •75®^ 

Actual production : Ocpicciat »)n chaigcd 

Month A : 1,500 units (above normal) Month A • l^0'‘oOfRs 2 (XX) 

Month B 750 units (below norn.al) -=^Rs. 3,(X)0 (accelerated) 

Month B . 75%ofRs, 2,000 

-Rs 1,500 (retarded) 

Depreciation of life expire J <;.«•?, »/y. .Sometimes it .so happens that an asset, 
say, a machine is capable of readerinij elective service even after the expiry of its 
normal life when its entire cost has been icc<)\ered and the asset stands in the 
records at nil or scrap value. Such a situation may arise due to one or more of 
the following causey— 

.... 

(i) Overchl ging^ depreciation due to adoption of a higher rate. 

(ii) Incorrect assessment of the working life of the a.sset. 

(iii) Efficient maintenance leading to prolongation of the life of the asset. 

(iv) Continued use of the asset due to difficulties in its replacement. 

As the machine is still in use and wjll be rendering service in production, 
depreciation should continue to be ch.irged in the costs of the products which 
utilize its services. Unless depreciation !•> charged, the cost of products 
manufactured by the time expired machine will be understated and will not, 
therefore, be comparable with the costs of the earlier periods. 


Assessment of the second working life of the asset should be based upon 
technical considerations. The machine should be revalued and the new value 
credited to the Profit and Loss Account and debited to the Assets Account. If 
the newly assigned value is large, the alternative method is to credit a capital 
reserve account. If the life of the m-ichine is assessed at more than one year and 
if it is not considered reasonable to credit the enhancement of value to the profit 
of one year only, the amount of new depreciation charged each year and not the 
entire assessed value is credited to the Profit and Loss Account of the year by 
debiting current costs. A suitable rate of depreciation should be worked out and 
charged every year in the usual manner. The additional depreciation so charged 
creates an additional fund that would meet the increased cost of repla ce ment 
of the asset, if such a necessity arises in future. In the cost ledger accounting 
astern, the amount is credited to the Costing Profit and Loss Account. 


Depreciation on replacement value of assests. Depreciation may be charged 
on the original cost of acquisition or on its replacement cost, i.c. on the amount that 
would have to be paid on the date of replacement of the asset. Fixed assets have 
a rdatively longer life so that when after the expiry of the serviceable life of an 
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asset, its replacement is being considered, it is seen that cost of the new purchase is 
different — usually high — due to change in the price level during all thc^ years of 
the asset’s life. When depreciation is calculated on the basis of replacement 
value, the amount charged will ordinarily be high so that the funds created out of 
the depreciation would be sufHcicnt to meet the increased requirement for plant 
replacement. Obviously, the replacement cost method is not applied in periods of 
deflation when prices are failing. 

The arguments put forth in favour of replacement value method are 
summarised below : 

(a) It ensures that sufllcient funds are available for replacement, 
particularly when prices have in the meantime gone up due to general 
inflation, or if costlier machines incorporatin«» the technological 
advancements made since the last purchase, are required in 
replacement. 

(b) Dcp'-'*<;; .‘.ion is charged at a higher rate in production costs and it 
represents the real monetary value of the service rendered by the 
assets, the cost of which is rising. 

(The following points in favour of tfie value method 

actually state the limitation and eliicdvantages of the original cost 
method ) 

(c) Real profits are not revealed under the original cost method since 
depreciation is always undercharged. 

(d) Oi igiiul cost method inflates the profit or shows profit where there is 
actually a loss. 

(e) Under the original cost method, there may be the tendency to fritter 
away higher profits by paying higher rates of dividend. This acts 
against the interc.>>t of preference shareholders. Higher profits would 
also make the company liable to pay higher profits bonus. 

(f) Cost price of assets is only of historical interest and is not related to 
current market conditions. 

The arguments against the replacement value method are as follows : — 

(a) Depreciation should be based only on historical costs as reflected in 
the accounts. 

(b) Additional depreciation should be appropriated from profits and 
should not be a charge against production costs. Replacements need 
not necessarily be met from depreciation only. 

(c) Difficulty in correctly determining the replacement value makes the 
method arbitrary and unrealistic ; cost is vitiated by the inclusion of 
fictitious figures. 

(d) Technological improvements over time result in change in design, 
performance, speed, capacity, etc. of an asset so that the question of 
replacement on a like-to-like basis would perhaps never arise and the 
asset obtained in replacement may be entirely different from the one 
which is being itpla^. 

IS 
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(e) Value of work>m«progress and finished goods, cost of production, 
and cost of sales are inflated and do not reveal the real position. 

(f) The method has the eflect of lowering profits that may adversdy 
affect the shareholders who do not get the appropriate dividends but 
are, at the same time, confronted with the lowering of the value of 
the shares they hold. 

Depreciation charged at an enhanced rate under the replacement 
value method is not acceptable by the income tax authorities. 

During periods of rising price levels, as is the condition today, fixed asset 
replacement presents a problem because the sinking fund created for the purpose, 
from out of the depreciation charged on the original cost basts, is not sufficient and 
working capital is gradually depleted. Three methods are available for meeting 
the situation : 

(i) The costs of the fixed assets are written up to conform to the 
replacement value and depreciation is charged on the basis of the latter. 

The meth od has the following advantages :• 

(a) pilce level, the real value of the amount of depreciation 
charge to wsts decreases. Charging depreciation at an increased 
rate accounts for this erosion in the value and makes a fair charge to 
cost of production for the services of the assets utilized. 

(b) Cost of sales and inventory of work-in-progress and fimshed goodsi 
are shown in real terras in so far as depreciation is concerned. As 
there is no undercharging of depreciation, profits are realistically 
stated. 

(ii) Depreciation may be calculated on the historical costs, i.e. on the 
original costs but additional funds may be set apart from out of profits. Thus a 
special reserve is created to meet the additional cost of replacement. 

(lii) A fixed asset may be worked for a period longer than its original 
expected life. A larger fund is thus accumulated to meet the additional cost of 
replacement This method is, however, not very practical because extending the 
life of an asset is not always within the control of the management and sometimes 
due to obsolescence or other causes, an asset may have to be discarded long before 
the expiry of its life. 

Drawing Office and Design Cost. All expenses connected with Design 
and Drawing oflices may be merged into a sqiarate service cost centre and 
apportioned to the producing cost centres on the basts of the number of dgawings 
made, chargeable man-hours or any other technical estimation according to the 
services rendered by the centre. Small expenditure requiring no detailed analysis 
may be treated as administration overhead. Drawings to be endosed with sdes 
ten^ may be treated as sdling overhead. Drawings and designs jnepared for 
spedflc one off production may be treated as direct expenses. 

Enedoa and Dismantling of Plant and Maehinecy. When machinay is 
erected and installed, the normal routine is that the entire expenditure is caifltalised 
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along with the cost of machinery and thus absorbed through depreciation. But 
sometimes it may be necessary to dismantle the existing installation and re-erect 
the plant at a different location, or simply change the layout. The expenditure 
involved in such cases may be charged to overhead. A situation may arise when 
an asset is to be prematurely dismantled before the expiry of its normal life in 
order to make room for a new asset procured in replacement. This may be due 
to the fact that the existing asset might be inadequate to meet current requirements 
or it might have become obsolete, superfluous, or redundant in the present 
circumstances. The balance value of the asset, i.c. the original cost less 
depreciation charged that far, is a loss which being an abnormal loss is not 
charged to cost of production. The loss may be charged off to the Profit and 
Loss and Account entirely in the year in which it occurs or it may be spread over 
a number of years that may extend up to the balance lu'c of the asset. The 
amount to be charged off is reduced by the sale value, if any, which the disposal 
of the asset fetches. 

In certain oases when the life of an asset is completed, there still remains a 
residual value. This value and the sale value of scrap are treated as overhead in 
the same way as depreciation, in the final year of the a"***"' 

Pines Realised from Workers. Hines recovered from workers cannot be 
taken as receipts or income. In accordance with the Payment of Wages Act. 
lines are credited to a separate Fine Fund to be utilized for welfare purposes. 
The credit as well as expenditure from the fund are excluded from cost accounts. 

I 

Fire Prevention Cost. All large undertakings usuail> have a special 
fire-fighting department which is equipped with fire-fighting implements and materials 
and trainai staff. All expenses in connection with fire-fighting are allocated to 
this department which is treated as a service cost centre. Tlie cost of the centre 
IS ultimately apportioned to the producing and other service cost centres on some 
technical estimation based on the fire risks, value of material handled or value, 
area, or cubic capacity of buildings. If a particular department or process involves 
greater fire risks, the apportionment may be suitably weighted. 

Small or medium sized factories may not always be able to afford a 
full-fled^ fire fighting department. In big cities where fire-fighting services can be 
easily obtained almost imme^ately on call, even big factories need Ustt maintain 
fire-fighting departments of their own. In such cases, a few essential fire-fighting 
and fire preventive implements are maintained for use in case of emergency, the 
total expenditure on which may not be large enough to merit a detailed analysis. 
All such expenditure may be booked against a standing order number and included 
in maintenance costs. 

flrtage Bneflfs to Employees. Besides wages and salaries and dearness 
allowance, supplementary labour costs are incurred by the management to cover 
a variety of benefits called fringe benefits, which the industrial workers usually 
e^joy. Fringe benefits arc payments not related to the direct efforts of the 
employee, e.g., 

(t) Holiday pay 
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(ii) Leave Pay 

(iii) Sick pay (including maternity, accidents, etc.) 

(iv) Employers’ contribution to provident fund, retiring gratuity, and 
pension schemes 

(v) State insurance and medical benefits 

(vi) Bonus and allowances like attendance bonus, shift allowance, hardship 
allowance, etc. 

(vii) Canteen benefits. 

These expenses cannot be allocated to cost units direct but may be allocated 
to the particular departments or cost centres in which the workers are employed. 
The cost of fringe benefits are, therefore, treated as items of departmental overhead 
and booked to standing order numbers allotted for each type of such expenditure. 
In several cases, the expenditure is not incurred uniformly in each accounting 
period. For example, the payment on account of holiday pay is not uniform 
because the number of holidays is not the same in each accounting period. In 
order to obviate^^en charge to costs, benefits for the whole year are anticipated 
and proportidfiaraR%*^ ar^ charged in each period. 

As regards retiring and pension schemes, a reserve is usually created in the 
accounts to meet future payments, the amount of provision made being treated as 
overhead. Even if no such provision is made, a suitable amount per worker may be 
computed and charged to overhead as superannuation costs. The idea underlying 
this procedure is that the amount though payable at a future date should be 
recovered uniformly from current production costs. Costs of pensions and other ' 
superannuation costs may be allocated direct to cost centre ; if not, apportionment 
maybe made on the basis of the number of employees or total wages paid. 
Alternatively, (i) the wage rate of each worker of a cost centre may for the purpose 
of allocation be inflated to cover an estimated cost of pension, or (ii) a separate 
overhead rate on direct wages may be worked out for each cost centre and charged 
to the cost of production. In both the cases, the difference between the amount 
charged and the actual payment during a period may be included in the overhead 
for the next period for the purpose of calculating overhead rate. The diflerence 
r emaining at the end of the year may, however, be charged to the Costing Profit 
and Loss Account. 

Inspection Costs. The main function of an Inspection Department in a 
manufacturing organisation is to ensure control on the quality of oul|put by 
revealing sub-standard and defective work, and pin-pointing the causes leading to 
them. The inspection department may be responsible for the inspection of inpoming 
raw materials and supplies, finished processes, products, parts and components, 
and work-in-progress at various stages of comi^ion. Tlte last named |ype of 
inspection which is known as ’stage inspection’ detects defects at earlier stages oi 
manufketure and is, therefore, sometimes essential for keeping down the cost ot 
ddketive work in costly items of manufacture. 

Inspection Department is taken as a separate service cost centre where all 
eapenies compiled under different ^nding orders for each type of inspection 
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are allocated direct and the proportionate share of other service centres are 
added. The total cost of the Inspection Department is then apportioned to the 
producing cost centres according to the service rendered to each. The time spent 
by the inspection staff in each cost centre is an appropriate base for this 
purpose. When inspection staff is directly employed in the shops, inspection 
costs may be allocated directly to such shops. Inspection costs re lating to raw 
materials and supplies are usually merged with materials handling or storage 
expenses. Similarly, cost of inspection of finished products is allocated to warehouse 
stock handling expenses and charged to distribution costs. Inspection personnel 
are often required to test articles produced under a research scheme. The cost 
of such inspection forms a part of research cost. Expenditure on inspection 
relating to purchase of fixed assets should be capitalised. 

Insurance. The insurance premium paid by a concern may cover various 
kinds of insurances. Insurance of plant and machinery, buildings, and equipments 
usually covers risks of general loss and fire. The amount of premium which is 
based on the value insured is allocated to particular departments or cost centres 
as items of overhead costs. Premiums for insurance of warehouse stock are 
charged to distribution overhead ; those for raw material stock to manufacturing 
overhead, and the payments for insurance against^lqi^^j^j^^riyirglary etc. are 
treated as administration overhead. 

The cost of insurance for plant and machinery, vehicles, and buildings, if 
not directly allocated, is apportioned on the basis of number, salue, or area or 
cubic capacity. Accident insurance may be apportioned on the basis of total 
wages in each cost centre with suitable weightage for those centres which are more 
prone to accidents. 

Insurance charges paid at the time of purchase are c.^arged direct to the 
cost of the material or asset purchased. 

|.i glrting , Heating, Air-conditioning, Ventilation etc. Expenses. Depending 
upon the extent of the services utilised by the main functional organisations of 
the undertaking, the expenses on lighting, heating, and air-conditioning are allocated 
or apportioned to the manufacturing, administration, selling and distribution 
overhead. If the services rendered to the cost centres are metered or can otherwise 
be measured, the expenses are allocated to the centres. If this is not possible, 
apportionment is made according to number of electric point.v. wattage, floor area, 
qubic capacity, etc. 

Maintenance and Repairs costs. Maintenance and repairs constitute an 
requirement of a manufacturing concern and have assumed added 
importance due to the use of costly and complex plants, machinery, and equipments 
in the modem industry. The purpose of repairs and maintenance is firstly, to 
keep the equipments in perfect condition so as to reduce likely wastage or loss 
doe to their deterioration, and secondly, to reduce interruptions in production 
due to breakdown so as to ensure optimum utilisation of the equipments. 

upon the sizeand the specific requirements of a concern, there may be 
more than one maintenance department in a factory that may be responsible for 
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maintenance and repairs of plant, machinery and machine tools, buddings and 
works, and electric, heating, refrigeration, water, gas, and power installations. 

Ute functions of maintenance department may be divided into two parts, 
viz. (i) Preventive maintenance and (iO Corrective maintenance. Preventive 
maintenance includes a planned periodical check up and inspection of the equipments 
and provisions of repair and maintenance services for their continued cfRciency 
even while the assets are in service. Preventive maintenance is thus, more or less, 
a routine affair involving a continuous process carried out according to schedule ; 
it anticipates breakdowns and takes timely measures to forestall them. The need 
for corrective maintenance, on the other hand, arises on special occasions 
when due to sudden breakdowns and stoppage of work, emergency repairs are 
lequired. 

The expenses on lepairs and maintenance are treated as items of overhead 
costs and each type of such expenditure is booked to a separate .standing ordei 
number against each department or cost centre. Each maintenance department 
constitutes a service cost centre. For an effective control, repairs and maintenance 
work should be authorised on Service Orders in the same way as jobs arc authorised 
on production orders, separate service orders being issued for each type of repair 
and maint enance woA. This would be appropriately suited in the case of special 
or breakdo\jPi'd!iiH^l4i4iil^.> KUch service order is costed and departmentalised 
for absorption in wc ov^,tad of the respective departments. Alternatively, an 
omnibus service order may be issued to cover maintenance in each department ot 
cost centre. 

As maintenance expenses themselves constitute userhead costs, no portion 
of service and administration overheads are normally added to service ordei 
costs. However, in order to have an effective control, it is advisable to charge the 
service orders with full costs, i.e. labour, material, and proportionate share of 
service overhead. This would enable comparison of maintenance costs against 
predetermined budgets. Each service order thus ‘stands by itself’, and it is possible 
to install a system of responsibility accounting, whereby each departmental foreman 
is made responsible for the maintenance costs pertaining to his departmmit. 
Mainte nance services are meant primarily for utilization in producing centres and the 
production shop executive places requisitions for the maintenance services in his 
shop. The mainteaaace staff having to work mostly in the production shops, 
the maintenance foreman or engineer can have only a remote control over the 
day*to^]ay work of such staff. The responsibility for controlling the maintenance 
expenditure in a shop, therefore, lies w>th the shop executive who is furnished with 
information regarding the total maintenance cost incurred in a period in hi$ shop, 
under different standing order numbers. 

Usually, periodical preventive maintenance is carried out during periods 
when production is lean or slack as it is not possible to shut down plants for lepairs 
and maintenance during peak periods. Spedal or emergency maintenance may, 
however, be carried out at any time of the year. It will thus be seen that the 
inddence of maintenance mipenditure is not only not uniform in all the months 
of tile year but it has no ^rect relationship wiA the volume of production. 
Maintenance expenditure if diarged to cost of production in the month it is iooorredt 
would result in wide monthly variations of costs. This can be avoided by avenging 
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out the expenditure and charging only the proportionate amount to each 
month’s cost of production. A Repairs and Maintenance Reserve Account is 
opened and a fixed amount is provided as reserve in the accounts every year. 
Actual amounts, as and when incurred, are set off against the reserve. Expenditure 
on major overhauls and heavy repairs and replacements is usually large and the 
entire benefits of such expenditure may not not be achieved in one financial year. 
The expenditure should not, therefore, be fully charged to the current revenue but 
treated as deferred maintenance costs and recovered in the production costs of 
subsequent periods. Alternatively, it may be included in the depreciation rate. 
When the maintenance and repairs have the efiect of improving the existing assets 
Ko as to increase their productive or earning capacity, the cost is treated as capital 
expenditure. 

It is .sometimes necessary to have duplicate standby plants for use in case of 
breakdown or repairs. As such plants depreciate on time basis even though not 
in use, estimated amounts should be suitably provided while compiling machine 
hour rates of the existing usable plants. 

Control of maintenance cost through budgets and standards has been 
discussed in Chapter 1 1 . 

Material Handling Expenses. Material haifyg’^BPSnsg^^iwuld be 
distinguished from storage or store-keeping expenses thou^ in many concerns 
the two are combined for the purpose of accounting. Materials handling expenses 
comprise the expenses for handling raw materials and supplies, work-in-progress, 
finished stock, and other materials. Materials handling also include weighment 
of materials at various points before and/or after carriage to respective destinations 
and comprises such expenses as wages of weighmen, depreciation of weighing 
machines, etc. In its broader sense, materials handling also refers to the materials 
movement, i.e. internal transport of materials within the factory. (Also see 
Page 236.) 

Materials handling expenses may be apportioned on the basis of value, 
weight, or volume of materials or number of materials requisitions handled. 
These may also be allocated to the cost of materials consumed on the basis 
of a percentage rate. 

Materials Re-conditioning (dnring Storage) Expenses. At times it becomes 
necessary to recondition materials in storage by means of minor operations like 
trusting, re-painting, and polishing in order to restore them to proper usable 
conditions. Normal re-conditioning expenses may be charged to the cost of the 
material. If the amount of expenditure is high or is incurred as a result of careless 
stwage, addition to material cost may not be desirable and hence, the expenses 
may be booked to the relevant standing order number as overhead cost 

Material Storage (Stwe-keeping) Expenses. Storage expenses include salaries 
and wages of storekeeping staff, depreciation of storage equipments, and losses of 
stores during storage such as due to evaporation, deterioration, and break up of 
bulk material. The amount of the expenses is worked into a rate or percentage of 
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total material consumed and charged to costs as an addition to the cost of material. 
Alternatively, the expenses may be treated as overhead costs and apportioned on 
the basis (k value of materuiis stored or the number of materials requisitions 
handled. 

Materials Waste and Losses. Waste or loss of materials may arise during 
storage, in transit, or during the process of manufacture. 

(a) During storage : Some materials suffer inherent shrinkage or evaporation 
during storage. Some waste is also inevitable in the process of 
cutting up and weighing of materials, or due to some unusable residues. 
Such wastes and losses are adjusted at frequent intervals or at the 
tune of physical stock-taking. The amount of difference is clurged as 
overhead cost to the relevant standing oidcr number for store 
adjustment. Alternatively, the purchase price of materials may be 
in^ted to cover such possible losses. 

Losses such as breakages, pilferage, abnormal evaporation or 
shrinkage, and deterioration of quality caused due to wrong handling 
or storage are adjusted and charged to overhead. Different standing 
JKaSK'O'^lotted for each type of loss. 

Abnormal losses like those caused due to fire, flood, storm, etc. 
beyond the control of the management are also booked to relevant 
standing order numbers. If the amounts arc heavy and not rccoverablei 
from the insurance compames, it is preferable not to load the 
cost of production and hence, abnormal losses arc charged to Profit 
and Loss Account or Costing l^roflt and Loss Account. 

(b) In transit : If free replacements are made by the suppliers, the carriers, 
or insurance compames, no cost accounting problems arise but if 
losses are borne by the concern, adjustments are made by charging to 
the relevant standing order numbers. The question whether the 
expenditure will be included in the costs as overhead or excluded from 
costs, depends upon the amount ; while small amounts may be charged 
to overhead, heavy expenditure, to the extent not covered by 
insurance, should be treated as abnormal and charged to Profit and 
Loss Account or Costing Profit and Loss Account. 

(c) During production : The cost of normal waste etc. in respect of nuiterials 
ofageneral nature which have the inherent characteristics of evaporation 
or shrinkage during processing remains charged to the bb or 
process and no additional accounting adjustments are need^ once 
such materials are issued to jobs. Waste materials and scrap Itfising 
during processing are normally returned to Stores on materials tetum 
notes. The return is priced at a suitably reduced Tate--usually at the 
sale price of the waste or scrap less seUtng and distribution costs, if 
any— and the origioal job or producUon order for which the material 
was initially drawn is ^edited with the value the waste or snap. 
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When scrap cannot be identified with a job, no credit for it is taken in 
the costs of jobs ; the sale value realised is credited to overhead or 
alternatively, to the Profit and Loss Account, as miscellaneous receipt. 
Costly scrap is, however, credited to the job or product cost on the 
basis of the percentage of anticipated scrap provided in the estimates 
for each type of output. When the waste arising out of a process is 
traasferred to another process, suitable credit is given to the former 
and debit to the latter. 

Power Costs. Power costs include the expenses on electricity, gas, steam, 
compressed air, and such other motive power. Power may either be purchased 
or generated in the factory or it may be purchased as well as generated. The 
cost of power purchased is allocated to the cost centres on the basis of meter 
readings. If no meters are provided, the cost is apportioned on the basis of 
rated capacity, wattage, horse power of machines, horse oower multiplied by 
machine hours, or such other technical assessment. 

The payment made for power purchased comprises, besides the cost of units 
purchased, sevcial cypes of other charges some of which are : 

(i) Minimum charge irrespective of the q uantit y ofjM^rconsumed. 

(ii) Demand charge or peak charge for thcipliR^WrQuSBllUr used at 
any period of time. 

(iii) Low power factor penalty. 

Each of these charges should be apportioned to the various plants and 
machines depending upon the factors which cause the incidence of such 
charges. For example, the minimum charge may be apportion.'d in the following 
manner 


Maximum capacity to use electric power 

Total 

Plant A 

Plant B 

Plante 

m period (units) 

10,000 

2,000 

3,000 

5,000 

Actual consumption 

7,600 

600 

2,500 

4,500 


If the minimum charge be for 8,000 units, the proportion to the thr**'* plants will be ; 


8 000 

Plant A fo OOO’^ 

R ono 

Plant B - 3.000-2.400 r ’ito 

Plante -1:^x5.000-4.000 units 

As the consumption of Plant A fell below the minimum, the entire extra cost should be 
borne by that plant. Assuming the rate per unit to be Re. 0.10, the extra cost is. 

Minimum charge “nils''’ 0.10=Rs. 800 

Actual consumption 7,600 uaitsx Re. 0.10-Rs.7<i0 


exoess charge 


Rs. 40 
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The apportionment of power cost to the three departments will be 


Actual consumption (units consumed x Rc. 0,10) 
Difference between minimum charge and actual 
consumption. 


Total 

Plant A 

Plant B 

Plant C 

Rs. 

Rs 

Rs. 

Rs. 

760 

60 

250 

450 

40 

40 

- 

-- 

800 

Rs 100 

Rs 250 

Rs. 450 


When power is not purchased but generated internally, the cost of power 
generation and distribution is booked to a standing order number. Usually there 
is a sQMirate department, e.g. Power House which constitutes a cost centre to 
which all power expenses are allocated. The expenses of the power house are 
further allocated and apportioned to the other cost centres. The method usually 
adopted is to prepare a separate operating cost statement showing the cost of 
generation of electricity, steam, etc. 

Another method of apportionment of the cost of power generated is on what 
IS known as The power cost is segregated into two elements, viz. 

(i) fixed ffP^fananV'xisv^ incidence of which does not depend upon the units 
generated, and (ii) The variable cost which is related to the quantity of powet 
generated. The fixed cost is apportioned on the basis of the maximum power 
consuming capacity of a department and the variable cost is apportioned (allocated, 
if metered) on the basis of actual consumption. 

A specimen form for power cost statement suitable for thermal power plant is 
given in Fig. 4.8. 


Boons. Normally, this is not taken as an item of cost because such 
bonus can only be paid out of profits. However, under the provisions of Payment 
of Bonus Act, a minimum bonus is payable by the employers. As this payment 
is obligatory, it should be charged against cost of production but any excess over 
the minimum paid out of the available surplus is an appropriation 0[ profit and 
should not, therefore, be treated as an item of cost. Another school ct opinion 
is to charge the entire payment to cost treating it as a charge to profit and not as an 
appropriation of profit, particularly when bonus is recognised in income tax laws 
as charge against profits. As pa 3 rment is made only after the closing of the accounting 
year (within eight months from the date of closing as per the Act), provis|pnfor 
payments is made in the accounts on an estimated basis and the amount included 
in overhead. Apportionment is made on the basis of amount of wages or the 
number of emidoyees in case it cannot be allocated to the cost centres. 

Safety Costs. The Factories Act stipulates measures to be taken in retard to 
health and safrty workers. In addition to these measures, many concerns take 
particular care to ensure safety so that industrial accidents and the resultant loss 
of production are brouj^ down to the minimum. Safety cost is treated as an 
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ti6 

iton of overhead wd it would generally include salaries and wages of safety 
personnel, pretective clothing, machine guards, medical and first aid supplies, safety 
committee costs, cost of training for safety, depreciation of safety equipments etc. 
For the purpose of control, safety costs may be measured as cost per employee or 
cost per accident. 


Set-up Cost. After completion of a particular batch or quantity of production 
of a specific operation, a machine requires setting up with a different set of tools, 
jigs, fixtures, etc. for taking up the next batch of production. This is essential for 
preparation of the subsequent run of production. Set-up cost is, therefore, 
normally charged to the particular job order or production order for which the 
preparation has been made. 

But when setting is frequent and the costs abnormally high as compared to 
the operation cost, the situation demands proper measurement and control of 
set-up costs and it may be preferable to treat the cost as overhead for booking 
against all orders equitably. 

Incidentally, set-up cost decides the optimum lot size of production. If the 
cost is high, larger batches of production will be econonuc. but this has to be 
weighed against high cost of storage and interest due to increased inventory. 
This IS discussgf^lg^r in.Ctjgpter 7. 

'i rauug v.osii mosi manufacturing organisations have a scheme for training 
of workers, apprentices, and staff. The cost of such training isould generally, 
comprise wages and salaries of the trainees or learners, pay and allowances of thc| 
training and teaching staff, payment of fees etc. for training or for attending 
courses of studies sponsored by outside organisations, and cost of materials, 
tools, and equipments used in training work. All these costs are booked under 
separate standing order numbers for the various functions, viz. manufacturing, 
selling and distribution, and administration. Usually there is a service cost centre, 
known as the Training Section, to which all the traming costs including the share 
of overhead from other service cost centres are allocated and/or suitably 
apportioned. The total cost of the training section is thereafter apportioned 
to the producing cost centres under the usual procedure, adopting a suitable base 
for the purpose. The base commonly adopted is the number oftrainees in each 
cost centre. 

In course of training, the trainees may do some useful productive work. The 
training section is credited with the estimated cost of the product manufactured, 
corre^nding debit being made to the production order concerned. 

Transport Cost Transport costs may be dassified under three broad heads 
as follows : — 

(i) 'Carriage in* on materials coming inside the factory. 

(ii) Internal movement ci materials in the factory. 

(iiO ‘Carriage out’ for stores sent outside. 

Movements of materials inside the factory are usually referred to as nuterlab 
movement (or handling) problems. The movement of finished stocks outside, 
my to warehouses, is a problem of physical dlstfUtuilon, The two types of 
fflovemcints togeUier oonstitum, what is known as materials loglstks. 
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The cost of ‘carriage ia* for the transportation of raw materials is allocated 
direct and forms part of the cost of such materials. When this is not praaicable 
and allocation to specific items of materials is difficult, the expense is treated as 
manufacturing overhead and booked to a standing order number. The procedure 
adopted in some undertakings is to charge transport cost as a percentage of cost, 
weight, or some other physical unit of material. Transport cost on capiul assets 
or materials directly utilised against capital work orders should be charged to the 
asset concerned. 

Cost of transport of materials returned to the suppliers is also a charge to 
manufacturing overhead, if the expenditure is not borne by the supplier. In a 
non-manufacturing concern where goods are purchased for re-sale, transport 
expenses are either added to the cost of the goods purchased or charged to selling 
and distribution overhead. When goods arc delivered free at customers’ premises, 
the cost of transport is charged to distribution overhead. 

Internal transport for the movement of materials between departments 
inside a factory is »isiially under the control of an internal transport department 
which, for the purpose of accounting, is treated as a service cost centre. The cost 
of such internal transport is treated as an item of stor es baritiPS charges and 
* apportioned to cost units on a suitable basis. The b?^Mn|^^K^>•I^KPOse are 
tonne-kilometre, kilometre, and volume, weight, or v^lf^of n^erials transported, 
n some concerns, the internal transport cost is further subdivided into different 
x>st centres according to, (a) the services rendered to the departments, (b) nature of 
Jie movement, and (c) nature of equipment such as conveyors, cranes, elevators 
land hoists, trailers, motor vehicles, and locomotives. Costs of cranes, elevators, 
and hoists may, for e.xample, be first booked to say, a crane cost centre or 
department and subsequently apportioned on suiuble basis (s.:> crane hours) to 
the various cost centres or cost units according to the service., utilized by each 
cost centre or cost unit. 

‘Carriage out’ is incurred for the transport of finished products and the cost 
is chargeable to distribution expenses. If the same transport equipment is utilized 
for both inward and outward movements, i.e. for transporting raw materials 
inside the factory as well as for carrying finished goods outside, the total expenses are 
apportioned and recovered on a suitable basis according to some physical measure 
of the load carried or on the basis of service rendered, such as truck hours or truck 
kilometres. 

Basb of Apportionment of Specific Items of Overhead. The bases for 
allocation and apportionment of some items of overhead costs to cost centres 
(primary distribution) and of the apportionment of the costs of certain service cost 
centres to producing cost centres (secondary distribution), which have not been 
previously discussed, are briefly summarised below. 

/trmt nf cost Biiftf of apportlontntiu Retnarks 

Aoeounts offloe Number of employees 

Number of time tickets handled 
Analysis of time spent for each 
department 
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Items 0/ cast 

Basis of apportionment 

Remarks 

Crane service* 

Crane hours 

Weight of material handled 
Combination of weight and hours 
(Kilogram-hours or Tonne- 
hours) 

Crane cost divided by crane hours 
or by the weight of materials gives 
a rate for apportionment. 

Fuel 

Direct allocation by weight or 
meter readings 

Estimates of issues 

The purchase vouchers indicate the 
department to which chargeable. 

Indirect labour 

Direct allocation to cost centres 

The allocation is done through wages 
analysis sheets or payrolls. 

Indirect material 

Direct allocation to cost centres 

Materials requisitions or materials 
issue analysis sheets provide data 
for allocation. 


Special jigs, tools, and fixtures arc 
chargeable direct to jobs or 
products. Costly items arc 
capitalized. 

l^borator^ In^iory hours A rate is obtained by dividing (he 

Jnitslf%^iictive output laboratory cost by the number of 

hours or units of production. 

Machine Accounting Number of cards punched Cost is apportioned to manufacturing, 

Man hours or machine hours administration, selling and 

Specihe allocation to departments. distribution divisions on the basis 
when use is limited to one of service rendered to each, 
application, such as payroll 
accounting. 

Medical services Number of employees The wages incthnd is not an equitable 

including First-aid Number of casualties method. 

Wages of employees T he number of employees may lx; 

weighted with the casualty factor 
to give a more equitable basis. 

Pattern making and Man hours employed on pattern- This may be treated as direct cost 
drafting service making or drafting work if pattern making h for a specific 

Number of patterns job, capital pniject. or research 

order. 

Planning and Machine hours 

progress and Direct labour hours 

production control 

Purchase Department Value of materials purchased 
Number of orders placed 

Refining of furnaces Allocated to the department where ReJining cost per unit of projliuction 
the furnace is located is determined by dividikig the 

estimated rdining cost with the 
estimated units of production. 

Rent and rates Cubic capacity of building 

Value of biiUdtngs 

Royalties Allocated direct to product, if paid Royalty paid on the basis of units of 

onthebasisofonittprodii^ pcOducUon is a manufacturing 

Altocated to department if royaltf colt ; if paid on the basis of sales, 
isahingMimperkidi^ it Is a selling cost 


Jigs, Tools, and Machine hours 

Fixtures Man hours 
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Items of cost Basis of apportionimm 


Remarks 


Smithy and Carpenter 
Shop 


Repair orders issued 
Repair labour hours 
Direct labour hours 
Machine hours 


Prior to undertaking reoairs, a repiir 
order is issued which indicates the 
department for which repairs arc 
undertaken. All labour and 
materials arc booked to the repair 
order. 


Supervisors Number of employees 

Wages paid 


Weighlage is given for cost 
centres which require extensive 
supervision. 


Telephone cost Number of calls made The basic periodical charge is 

Number of telephones apportioned on the basis ol' 

Special survey of the use made of number of telephones, 
telephones 


Time office. Wages 
Office, and Per- 
sonnel Department 


Number of employees 
'^'•^ges paid 
Man-hours 


Tool room 


|Watch and Ward 


Specific allocation on the basis of 
service rendered 
Direct labour hours 

Floor space area 
Value of buildings 
Value of materials 


Weightage is given for those cost 
centres which require stricter 
security measures. 


/clfare measure 
Recreation 

Work study (also time 
study and rate sett- 
ing) 


Number of employees 
Wages paid 

Number of studies made 
Number of employees 
Study man hours 


Absorption of Overhead in C osts. We have so far discussed the methods 
followed for allocation and apportionment of overhead costs to producing co^t 
centres. The next step in the accounting of manufacturing overhead is to recover 
it in the cost of production. All products, jobs, processes, or services pass through 
one or more producing cost centres. The overhead expenses pertaining to a cost 
centre arc ultimately charged to or absorbed in the cost of the products, jobs, etc. 
passing through it in such a manner that the cost of each unit of prr^duction of 
the cast centre includes an equitable share of the ti ?1 overhead of that cost centre. 
This method of apportionment of the overhead expenses of the cost centres to cost 
units is known as overheat! absorption. This is also referred to as levy, recovery, 
or ajpplicathn of overhead. 


OvBrlMd AbsorptiM Kates. For the purpose of absorption of overhead in 
costs of jobs, processes, or products, overhead rates related to suitable factors or 
bases arc determined. There arc several methods in use for determining overhead 
rates ; these arc discussed later in this chapter. The basic procedure in all these 
methods is to divide the amount of overhead expenses by the total number of units 
of the base selected, such as units of products, direct labour cost, labour hours, 
machine hours, or direct material cost. The rate so obtained is multiplied to the 
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units of the base contained in each individual product, job, etc. in order to arrive 
at the cost of each unit of outturn. This is illustrated below ; 


Overhead rate = 


Overhead expenses 

Total quantum of base (quantity or value) 


Overhead absorbed in a product --Overhead rate a units of the base contained in the product 


The main objectives of fixation of overhead rates are : 

(i) Absorption of overhead to cost units on a logical and equitable basis. 

(ii) Smoothing out of month-to*month fluctuations in the overhead cost 
per umt. 

(iii) Prompt compilation of cost on completion of production. 

(iv) Estimation of overhead cost in advance of production. 

(v) Prompt computation of cost of work-in-progress. 


Actual and Pre-determined Overhead Rates. The overhead rate may b( 
computed either on the actual (i.e. historical) or predetermined basis. 

Actual Rate. Actual rate is obtained by dividing the overhead expense! 
incurred during the a ccounting period by the actual quantum (quantity or value' 
of the basejaJ^®^' Asijw that rates are worked out on a monthly basis 
the formiUais : 


Overhead rate (actual) 


/tciua l overhead expenditure dur ing a month 
Actual quantity or value of Ihe ba^c related 
to the total production in the month 


The basic principle in costing is to charge expenses directly to products, 
jobs, operations, processes, etc., as far as practicable. Recovery of overhead 
should, therefore, be made on actual basis. Due to the reasons mentioned below, 
it is, however, not always desirable to adopt, in practice, the actual rate foi 
recovery. 

(i) The actual rate can be determined only after a period is over, when 
the relevant data regarding the expenses incurred and the quantum 
of the base for recovery are available. This results in delay in 
determination of the cost of products. 

(ii) The incidence of some of the items of overhead expenses like repairs, 
maintenance and overhauls of plant, machinery, and buildings, leave 
and holiday pay for workers, and overtime premium is not umfbrmly 
spread over all the accounfing periods. Certain other payments like 
insurance premium, rent, etc. are made only periodically. The actual 
volume of activity is affected by seasonal and cyclic factors, i|nd as 
the number of days in each calendar month is not uniform, the funual 
overhead cost varies from month to month. Due to the above 
mentioned factors, the actual rate of overhead absorption is liable tc 
wide fluctuations, thus making cost comparison from paiod tc 
period difficult. 

The fluctuations in the actual overhead sates that may occui 
from month to month in a seasonal factory are illustrated in 4.9. 
The actual rates vary widely from Re. 0.50 to Rs. 2.00 perunil 
dependinf upon the volutoe of activity in the various mot^ A 
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predetermiacd rate of Re. 0,724 per unit determined with reference 
to the total normal overhead cost for the year as a whole would 
smoothcn the seasonal fluctuations. 


Month 

Production 

unifj» 

Overhead 

cost 

Actual overhead 
rate per unit 

Pre-determined over- 
head rate based on 
the normal, taken 
for the whole year 



Rs. 

Rs. 

Rs. 

Jan. 

500 

1.000 

2.00 


Feb. 

500 

1,000 

2.00 


Mar. 

2.000 

1,500 

.75 


Apr. 

3,000 

2,000 

.67 


May 

3,500 

2,100 

.60 


June 

4.000 

2.000 

.50 


July 

4,000 

2,000 

.50 


Aug. 


2.000 

.67 


Sep. 

2.500 

1,500 

.60 


Oct. 

1,000 

1,000 

1.00 


Nov. 

500 

1.000 



Dec. 

500 

1,000 



Total 

25,000 

18,100 


Ac. 0.724 

Fig. 4.9. Actual and Pi edetci mined Overhead Rates in a Seasonal Factory 


(iii) Actual costs arc used when they are compared with predetermined 
figures for the purpose of control. Costs serve as tools for managerial 
control when they point out the variations from the cstunlished norms. 
Actual overhead rates do not provide any such basis for cost control. 

Pre-detemined Rate. Pre-determined rate is computed by dividing the 
budgeted overhead expenses for the accounting period by the budgeted base for 
!the period ; 

j Budgeted overhead expenses for period 
Overhead rale (pre-dctcrnimcd) budgeted base tor ihei;^>d 

To be of practical use, cost data must be furnished to tlie management with 
the utmost promptitude. The method of computation of overhead rate on a 
predetermined basis is useful in this regard as c rate pertaining to a period 
is available for the costing of jobs, products, etc. well in advance. Tliis 
also enables prompt prepaiation of cost estimates and quotations, and fixation 
of selling prices. For prompt billing on a provisional basis before rompletion of 
work, as for example in the case of cost plus contracts, predetermined overhead 
rates are particularly useful. In concerns having a system of budgetary control of 
overhead expenses, no extra ckucal work is involved in the computation of 
predetermined overhead rates in as much as the basic data needed, viz. the budgets 
for the expenses and the budgeted level of production activity (if nonnal activity 
or capacity is taken) arc already available. While many undertakings have a 
system of budgets, overhead rates may be computed even without the help of 
budgets, by estiiugtinj; or anticipating the overhead cost and the base, 
la 
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Moving Average Rate. Another method of computation of overhead rate, 
known as the moving average method, is a compromise between the actual and 
predetermined methods. The moving avera^ rate is determined on a monthly 
basis and is obtained by dividing the average of the past twelve or six months* 
actual overhead costs by the estimated base for the following month. For example, 
in computing machine hour rate for application in the month of August, the monthly 
average of the expenditure incurred for the period from the month of August of 
the previous year to the month of July in the current year is divided by the estimated 
machine hours for the month of August. Although the moving average rate 
removes to some extent the shortcomings of the overhead rate fixed on actual basis 
by equating the wide fluctuation, it cannot altogether avoid them. Further, in 
case of a change in the produaion activity associated with a heavy increase or 
decrease in the overhead costs, recovery on the basis of past actuals would result 
in excess or less charging of overhead to cost of production as the estimated expenses 
for the ensuing period are not taken into account. 

Frequency of Rate Revision. With regard to the period of accounting of 
overhead, or in other words, the frequency of determination or revision of the 
overheadra{g|||fl||b^icMgr^ and rates may be computed on annual, half-yearly. 
quarteiiy^rraoKijrl^^ In some concerns, the overhead rates arc valid foi ’ 
periods longer tlqn a year whereas in some others, this period may even be less 
than a month. Both long and short periods have their distinct advantages and 
shortcomings. We have seen how certain items of overhead cost fluctuate widell 
fixmi month to month. The base used for computing the rate is linked with thi 
production activity and it also varies abnormally ft om month to month in seasona 
&ctories. In all such cases, a longer aepounting period like a year adopted fot' 
working out the overhead rate, smooths out fluctuations and stabilises or 
'normalises* the costs. At the same time, a long period rate is less expensive to 
operate. On the other hand, changing the rates at shorter intervals ensures 
accuracy, particularly when there are frequent changes in the pattern of the 
overhead expenses and the base to which the rate is related. 

Maoket (Single) and Multiple Rates. A single overhead rate may be 

computed for tte entire factory. This is known as the Blanket rate. 

n, 1. . . Overhead awt for the entire factory 

Blanket rate^ tt-t : — . 

Total quantum of the base selected 

The other method which is more commonly used is to determine Multiple 
rateSt Le. a number of separate rates : 

(a) For each producing department ; 

(b) For each service department ; 

(c) For each cost centre ; 

(d) For each product or product line ; 

(e) For each production factor ; for example, a separate rate may be 
determined for the overhead related to materials siufli as material 
purchasing, handling, storage, and upkeep costs, mtother rate may 
be determined for the overhead related to labour and a third one for 
that related to fscilities, e.g. roadline hour rate. 
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(0 For fixed overhead and variable overhead. 

The multiple rates are worked out according to the following formula 
Overhead rate 

^Overhead cost allocated and apponioned to each department, cost centre, or pro duct 

Corresponding base 

The nmber of overhead rates that a firm may compute would be fixed 
auCT taking into consideration the two opposing factors, viz. clerical costs involved 
and the degree of accuracy desired. 

Blanket rates may be applied suitably in small firms and only where one 
single product is manufactured, particularly in a chain of continuous processes 
or where all the products pass through all the departments or operaUons 
umformly and the incidence of overhead expenses is uniform or similar in all the 
departments. 

Blanket rates are easy to compute and need little clerical time to operate but 
they have very limited use. The disadvantages of blanket rates arc given below : 

(i) The use of blanket rate gives erroneous and misleading results where 
several products passing through a number of different producing 
depa. t -^nts are manufactured. The blanket rate ignores the position 
that each producing department has a disgBc^^|fc^account of 
which, the structure and the amount ofJjjpifeSS^^feftes, and 
the product bases and the productive tWa^or dij^rent produ«s in 
each department differ. The distortion of cost when a blanket rate is 
adopted is illustrated below ; 


Department 

A 

B 

C 


Direct labour 
Rs. 

20,000 

12,000 

8,000 

Overhead 

Rs. 

2,000 

6,000 

12,000 

Overhead rate 

% 

10 

50 

150 

DepartmeataJ 

rates 

Rs. 40,000 

Rs. 20,000 

■ 50% 

Blanket rate 


TRs. 

40,000'^ 



LRs. 



Assuming that two products, X and Y are manufactured, each of which passes through only 
one department, viz. A and C respectively, the costs under the two methods will be as follows 

Departmental rates Blanket rate 


Direct material 

Direct labour 
Overhead 

Product X 
Rs. 

200 

400 

40 

Product Y 
Rs. 

150 

700 

3O0 

Product X 
R5. 

200 

400 

200 

Piquet Y 
Rs. 

ISO 

200 

100 


640 

650 

800 

450 


The inflation of the cost of product X under the blanket rate oKthod is due to the fact that 
it has to bear unnecessarily, a share of the high overhead costs of departments B and C. Similarly, 
the undersUttement of cost of product Y is the result of a part of the overhead cost of department 
C having been applied to other prcalucts which.inight have passed through departments A and B. 
The ppsition becomes all the more anonudous if we assume that one of the departmoits is 
predomiaantly a machine section, so that the madtine hour rate would have been more appropriaie 

than the direct labour percentage inetho#[>r recoveiy of overhead or that one dqMfHmetit employs 

a highly sophhticatpd jplant whereas another department has only ordinary machines. 
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(ii) With a blanket rate, satisfactory managerial control is not possible 
because the performance of individual departments cannot be properly 
assessed. 

(iii) Adoption of blanket rate may render the valuation of work-in- 
progress erroneous. Where the product is yet to pass through certain 
departments before completion, addition of overhead at a blanket 
rate saddles the value of the work-in-progress with the cost of facilities 
not used. 


Methods of Absorption. The various methods of determining overhead 
rates are discussed below. For the purpose of illustration, it has been assumed 
that in all the cases discussed, the rates arc predetermined for each producing 
department or cost centre and that separate rates are determined for fi\ed and 
variable overhead costs. 


1. Rate per Unit of Output or Production. This is a simple, direct, and easy 
method and is most suitable for mining and other extractive industries, foundries, 
brick laying, shoe industry, etc. where the output of a cost centre for which the 
overhead rate isj^w^^ to be co mputed can be measured in convenient physical 
units Tirh ^lumc, etc. This method is also suitable for hrms 

producing a single m^uct^U in containers of different sizes which can be easily 
differentiated by weight. To obtain the recovery rate, the total budgeted overhead 
expenses for a period, allocated and apportioned to the cost centre, are divided 
into the total physical units of production of that centre during the period, as 
illustrated below ; 


Department ; Light Foundry Month ; July 19. . 

Overhead expenses (BudgeU'd) Rs. 50,000 

Budgeted production 1,000 tonnes 

_ . . , Overhead expenses (budgeted) Rs. 50,000 

Overhead rate 


Rs. 50 per tonne 


Budgeted production 1,000 tonnes 

Each tonne of steel produced in the Light Steel Foundry during July will, therefore, beat 
an overhead cost of Rs. 50. 

(If operating budgets are not set, anticipated overhead and output may be taken insteac 
of budgeted overhead and output.) 


The unit rate method is restricted to concerns which produce only one item 
of product, or a few sizes, qualitie.s, or grades of the same product, if they can 
be equated to common units. In the latter case, overhead expenses may be 
recovered from the cost of the various products by expressing dissimilar utiits 
against a common denominator on weightage or points basis. 

The method is illustrated in the example jpven below : 


EXAMPLE 4.5. 

X, Y and Z Ltd. manufacture a number of sizes of product P. They have grouped vai|oui 
sizes into four main groups called A, B, C and D groups. If the company manufactures only one 
group io tile factory, the monthly production can be either 5,000.of A group, 10,000 of B group, 
15,000 <w C group, or 30,000 of D group. From the following information you ate required to 
find the proflt/loss made on each group of product shmyiny prifqo qpit, wotits cost, and 

(OtilfCOtir 
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Product group 

A 

B 

C 

D 

Actual production during a month (Nos.) 

675 

1,800 

4,050 

9,450 

Cost : 

Rs. 

Rs. 

Rs. 

Rs. 

Direct labour 

3.000 

3,500 

7,500 

21,000 

Direct material 

3,500 

6,500 

9,500 

27.500 

Sale price per unit 

30 

20 

15 

12 


Overhead expense for the month is Rs. 81,000. Selling and distribution cost is to be 
calculated (Jy 10% of works cost. Overhead expenses arc to be allocated to each product on the 
basis of number of units produced. (/, c. fV. A,, Inter) 

ANSWER : 

As the four groups arc not uniform, the overhead cost is apportioned by assigning points 
to the products in each group. 

5,000 units A - 10,000 units B 15,000 units C -30,000 units D 
i.e., 1 unit A 2 units B -3 units C^6 units D 

If, therefore, one point is assigned to each unit of product in group D, the points assigned 
to each unit in groups, A, B and C will be 6. 3, and 2 respectively. Actual production during the 
month may be converted into points as follows ; — 

Product group A -6 •' 675 - 4,050 points 

B ^3 ' 1,800« 5,400 points 

C«2 ^ 4,050= 8,100 points 

D-1 X 9,450- 9,450 points 


to thc^bovc points, ® Rs. 3 

iper point (Rs. Sl.OOt) 27,0u0), as follows : — 

I Group A 4,050 < Rs. 3 Rs. 12.150 

B 5.400 N Rs. 3 - Rs. 16,200 

i C 8,100 < Rs.3 » Rs. 24,300 

D 9,450 X Rs.3 - Rs. 28.350 

Rs. 81,000 


Total 27,000 poir ^J 

The overhead expense of Rs. 81,000 is apportioned pnjrata 


(Solution to the latter portion of the example has noi been given, being not relevant to the 
topic under discussion.) 

2. Direct lAibour Cost {or Direct Wagjs) Method. This is another simple and 
easy method that is widely in use. The total direct labour content of all the jobs 
or products in a cost centre during the accounting period is determined in terms of 
money value. The overhead recovery rate, expressed usually ar a percentage, is 
computed by dividing the overhead expenses by the direct labour cost. 

Overhead expenses (budgeted) Rs. 10,000 

Direct labour (anticipated for the month) Rs, 20,0(X) 


Overhead rate 


Overhead expenses 

■K - 

Direct labour 


Rs. 10,000 
Rs. 20.000 


of direct labour cost 


The method is further illustrated below : 


example 4.6. 

A factory has (i) two production departments, (ii) two service departments, i.e. Electrical 
Department and Stores Department and (iii) one Administrative Department. 

Following figures have bee. taken from the financial books 


Stores and Spare Parts Rs. 

Opening Balance 2,00,000 

Purofaases during the year . 1,00,000 

Closiaf Balance 1.00,009 
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Other items of expenditure Rs« 

Power 1,00,000 

Lighting 23,500 

Fuel for Production Department A 50,000 

General Miscellaneous Expenses 15,000 

Maintenance and Repairs to Plant and Machinery 90,000 

Maintenance and Repairs to Buildings 20,000 

Wages of Direct Workers 6,00,000 

Wages of Indirect Workers 1,20,000 

Administrative Staff Salary 60,350 

Depreciation on Plant and Machinery 3,00,000 

Depreciation on Buildings 50,000 

Loss of Raw Materials 50,000 


Notes : 

(i) Maintenance and Repairs to Plant and Machinery of R$. 90,000 include Rs. 40,000 
for a thorough overhauling of a machine classified as major capital repairs. 

(ii) General Miscellaneous expenses of Rs. 15,000 include Rs* 6,600 for developing 
patent of a new item not produced during the year. 

(iii) Loss of Raw Material Rs. 50,000 includes Rs. 20,000 lost by fire covered by fire 
insura nce po licy and the balance represents normal storage losses. The insurance 
oor|g|||fl|i|^^^^j^^ the extent of 90% of the losses. 

(iv^Aominisy ive E||h^mcnt receives least inter-departmental service from the other 
two servi^ departmms, i.e. Electrical and Stores Departments* 

(v) Electrical Department renders more serv^ice to other departments compared to whaij 
it receives. 


Following additional Information is supplied to you 


Nature of expenses 

Product 

tion 

Deptt. 

A 

Produo 

lion 

Deptt. 

B 

Electrical 

Stores 

Admini- 

strative 

Direct wages 

Rs. 

2,00,000 

Rs. 

4,00,000 

Rs. 

Rs. 

Rs. 

Value of Plant and machinery commissioned 12 lacs 

12 lacs 

6 lacs 

, , 

• • 

Capital Value of Buildings 

4 lacs 

3 lacs 

6 lacs 

0.75 lac 

0.25 lac 

Stores and Spare Parts consumption 

50% 

30% 

20% 

* « 

• • 

Power/Kwh 

50,000 

30,000 

5,000 

20,000 

• • 

Lighting Units 

10,000 

6.000 

3,000 

5,000 

2,500 

Number of Personnel 

400 

300 

200 

100 

• 50 

5 


You are required to work out the overhead rates of departments A and B exp<p$$ed as 
percentages on direct labour up to one decimal point. (/. C. W. /!., Inter^Jfdapted) 

The answer to this example is given on Page 247. 

The direct labour cost method of determination of overhead rates is Stable 
where direct labour constitutes a major proportion of the total costs atad the 
rates of pay and the method of payment are the same for majority of the workers 
in the concern. In some concerns, expenses related to labour, e.g. frioge benefits 
are recovered by means of a separate overhead rate* Such a rate may appropriately 




Total Production Production 'W^ncal Stores Administrative 

Department A Department B Department Basis of allocation 
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be worked out and applied on the basis of direct labour cost The niaio 
advantage ofthe method lies in the fact that no basic data are required to be 
specially worked out or maintained because the main information. i.e. the direct 
labour cost is even otherwise available in the wage analysis statement. 

The defects and limitations of this method arc as follows - 

(a) Where labour is not the main factor of production, absorption of 
overhead is not equitable. Important factors like extensive use of 
plant and equipments are ignored. 

(b) The method is not suitable where piece-woikcrs are employed because 
the same amoun of overhead will be applied to a job irrespective of 
whether it is completed by an efficient worker in a shorter time or by 
a slow worker who takes more time 

(c) The shoitconung of this method becomes apparent when we come 
across cases where the same operation is performed on di/ferent jobs 
by operatives with varying latcs ol pay and where it is not possible 
for the high ratetl operatives to increase productivity or save time 
through increased effort or efficiency. The operations performed by 
though rated operatives not only cost more in labour but also have 
4ilHp44|jA|R|*^>hare of the overhead expenses as compared to tho.*^ 
pc™ meo^^pw rated workers having the same efficiency. As ^ 
mattSr of fact, high rated workers should normally take less timJ 
make use of less power, tools, supplies, etc. and should need 1« 
supervision so that the amount of overhead chargeable to the jolR 
done by them should also be less The difficulty may to some exter ^ 
be obviated by determining an overhead rate based on the averag 
wage rate of all the workers employed on a job or m a department. 

(d) The method ignores the function of time. Most of the overhead 
expenses like rent, taxes, supervision, power, lighting, depreciation, 
etc. accrue on the basis of time. Direct labour cost is, therefore, not a 
true measure for determining the extent to which such services are 
utilized by the various products. 

3. Direct iMbour Hours or Production Hours Method. The rate is determined 
by dividing the overhead expenses by the aggregate of the productive hours 
of direct workers. Assuming the data given m Example 4.2, the rate will be 
determined as follows ,* — 


Budgeted overhead expenses 
Budgeted direct labour hours 

Overiwad rate for Shop No. 1 


Shop No I 
Rs. 32,336 
1,30,000 

Overhead expenses 
Oire^ labour hours 


Shop No. 2 
Rs. 43,934 
1.30,000 
Rx. 32,536 
iT50,000 


■Slop No. 3 
Rs. 16,710 
1 . 00,000 


•»-Re, 0.2169 per labour hour 

Similarly for Shops Nos. 2 and 3, the rates will be Re. 0.2930 and Re. 0.1671 per labour 
houriespectively. 

The method is further inustiated below with the help of some exumples. 


QCAMPLBd.?. 

gvwy quarter, a matnifactaring company with four productive departments akuiatss 



AM6lt^6N dp OVfikHEAD IN ddsfs 




depArttnenfftl iivcfhcdd rates per direct labour hour based on the actual expendituio incuired 


during that quarier. The renilte during a year were as follows 





Quarter 

Deptt, A 

Deptt. B 

Deptt, C 

Deptt, D 



Rs. 

Rs. 

Rs. 

Rs. 

Variable overhead rate 


3 

4 

6 

5 

Fixed overhead rate 

1 

4 

6 

3 

7 


2 

6 

6 

4 

8 


3 

5 

3 

4 

10 


4 

3 

7 

6 

3 


Quarter 

Deptt, A 

Deptt, B 

Deptt, C 

Deptt, D 



(’000) 

(’000) 

(•000) 

cm 

Hours worked 

1 

32 

50 

60 

48 


2 

40 

50 

56 

36 


3 

36 

32 

52 

26 


4 

36 

28 

48 

40 

The manufacturer dissatisfied with the results produced, asks you 

to calculate overhead 


rates which take account of accrued overhead. The proportion of total annual fixed overhead 
to be charged to each department A : 20% ; B : 40% ; C • 15% ; D ■ 25%. You are required 
to prepare annual overhead rates per direct labour hour correct to the nearest half-rupee for each 
department combining fixed and variable portions (/ C. A/, yt., Inter^Adapted) 

ANSWER : 


Total fixed overhead for the year is the aggregate of the producis of labour hours for each 


depaitment for each quarter and the corresponding 


This comas to 


Apportionment of annual fixed overhead cqr£|l|^i^'*^ 

Ifents i?r 

Deptt, A 

Rs. V?r9.200 1 

(20%) 

Deptt, B 

Rs. 1^,38.400 

(40%) 

Deptt, C 

Rs. 5,39,400 

(15%) 

Deptt D 

Rs, 8,99,000 

(25%) 


Rs. 35,96,000 



Oveihead rates per direct labour hour will be as follows 



Deptt, A 

Fixed 

Rs. 7,19,200 

«Rs.5 

♦1,44,000 

Variabl: 

Rs. a 

Total 

Rs. 8 

B 

Rs. 14,38,400 

-Rs. 9 

•1,60,000 

Rs. 4 

Rs.13 

C 

Rs. 3,39.400 

-Rs. 2.5 

•2,16,000 

Rs. 6 

Rs. 8.5 

D 

Rs. 8,99,000 

-Rs.6 

•1,30,000 

Rs. 5 

Rs.ll 


♦Total hours worked in the departments during V year. 


EXAMPLE 4.8. 

The initial budget for a company with four departments should be the following 


Department 

Overhead 

Overhead 

Direct labour 

allocation 

direct 

R$. 

{^portioned 

% 

hours 

1 

14,200 

10 

60.000 

2 

7,200 

30 

2,00,000 

3 

16,400 

20 

1,20,000 

4 

22,600 

40 

1,50,000 


Rs. 60/lW 

Rs.t.7i000 

5,30.000 
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It was decided that a new department (5) should be established and the others slightly 
reorganised. The fc llowing alterations to the budget were agreed 

(a) Rs. 15,000 additional overhead to be allocated directly to department (5). 

(b) Rs. 6,600 of overhead previously allocated directly to department (3) to be transferred 
to department (5) 

(c) Rs 30,000 additional overhead to be apportioned thus : 

Department 1 2 3 4 5 

Proportion 10% 20% — 10% 60% 

(d) Revised direct labour hours expected are 

Department 1 2 3 4 5 

Hours 69,600 2,40,000 1,00,000 1,60,000 90,000 

You are required to calculate 

(i) the departmental direct labour hour rates of overhead based on the preliminary 
budget; 

(ii) the departmental direct labour hour rates of overhead based on the revised budget , 

(lu) the overhead chargeable on the revised rates to one dozen of product AB on the 
manufacture of which the following hours per dozen are spent in each department 


Department 


1 

2 

3 4 

Hours 


6 

4 

8 3 

ANSWER : 

(O^STS^artmS 


{! C M A, fnt$r^ 

grates based on the preliminary budget are 

X 

located 

Apportioned 

Total 

Direct Direct 

Oeptt. overhead 

overhead 

overhead 

labour labour 

(0 

00 

all) 

(IV) 

hours hour rate 
(V) (iv)-r(v) 


Rs. 

Rs 

Rs.. 

Rs Re. 

1 

14,200 

17,600 

31.800 

60.000 0.53 

2 

7,200 

52,800 

60,000 

2,00,000 0.30 

3 

16,400 

35,200 

51,600 

1,20,000 0.43 

4 

22,600 

70,400 

93,000 

1.50,000 0.62 

Rs. 

60,400 

Rs.1,76,000 

Rs.2,36,400 

5,30,000 


(ii) Departmental overhead rates based on the revised budget will be : 


Dq)tt. 

Total Overhead 
(Prclinunary 
budget) 

Rs. 

Total Overhead 
(Revised 
budget) 

R 

Revised direct 
labour hours 

Revised 
direct labour 
hour rate 

Re. 

1 

31.800 

(31,800+3,000) 

«34,800 

69,600 

0.30 

2 

60,000 

(60.0004 6,000; 
«66,000 

2,40,000 

0,273 

3 

31,600 

(51,600- 6,600) 

- 45,000 

1,00,000 

0.45 

4 

93.000 

(93,000 f 3,000) 
-96,000 

1,60,000 

0.60 

5 


(15,000+6,600 
+ 18.000) 

«-39,600 

Rs.2,81^ 

90,000 

0.44 
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(iil) Overhead chargeable ob one dozen of product AB will be : 


Deptt. 1 :6xRe.0.50 


•«Rs. 3.00 

2:4xRe.0.275 

- 

-Rs. 1.10 

3 :8m R e. 0.43 


' Rs. 3.60 

4 :3mRc. 0.60 


- Re. 1.80 


Total 

K%. 9.30 


The advantages of the direct labour hour method are as follows 

(a) It is largely suitable where labour constitutes the major lEactor of 
production. 

(b) The rate fully takes into account the time factor. 

(c) The rate is not aflected by the method of wage payment or the grade 
or rate of pay of the workers. 

The disadvantages are : 

(a) Like the direct labour cost method, this method does not take into 
account factors of production other than labour. This sometimes 
leads to laulty distribution of overhead to product cost. In a machin e 
shop, for instance, where different types of machines are in use, it 
wilt not be correct to recover depa^t^»'W||^^||^K||^^he basis of 
labour hours. Similarly, recovery of nJRna^VidlingllM upkeep 
expenses on the basis of production labouif hours will not be 
appropriate and for such expenses a separate overhead rate may 
be calculated. 

(b) Many concerns do not maintain any record of time taken on job 
cards. This is particul.u'Iy so where wage payments are not related to 
cither the attendance or the time taken for productiiin, as for example 
in the piece-work system. More clerical effort is, therefore, required 
m determining the overhead rate because labour time has to be 
specially recorded to meet the requirements of thii. method. 

Machine Hour Rate. This method of absorption of overhead is applicable 
where work is performed predominantly on machines. The hourly machine rate 
is usually computed departmentwise. A single machine rate to cover the entire 
factory is unsuitable because different types of machines may be in use in the 
various producing departments. More than one rate may be computed in a 
department, one for each machine or a group of machines which are similar to 
one. another as regards their make, type, size or capacity, wattage, horse-power, 
and such other technical factors. In such cases 7ach machine or a group cst 
machines constitutes a cost centre for the purpose of the overhead expenses. 

Every job or product passing through a machine cost centre bears a share of 
die overhead, the amount of which depends upon the time it takes on the machines. 
The machine hour rate is determined by dividing the overhead costs pertaining to 
the « n!»«vbin* cost centre by the number of effective machine hours likely to be 
worked du»>g a period. The overhead costs consist of the indirect expenses 
allocated and apportioned to the particular machine cost centre for whkdi the 
mnfthitHt hour rate is to be determined. The machine hours are determined in 
the snnm manner as direct labour hours. i.e. by aggregating the effective running 
hpwrt of each machine for the accounting period. 
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If the budgeted overhead expenses for a month are Ri. 6,000 and the 
anticipated efTectivc machine hours arc 3,000 for the period, 

Machine hour rate —Rs. 2 per hour 

3,000 

Machine hour rates may be computed separately for the fixed and variable 
expenses. This would enable the loss due to non-utilisation of machines being 
conveniently worked out. 

The examples given below illustrate the method of calculation of machine 
hour rate. Fig. 4.10 shows a machine hour rate computation chart* 


EXAMPLE 4.9. 

The budgeted working conditions for a cost centre 
Normal working week 
Number of machines 

Normal weekly loss of hours on maintenance etc. 
Estimated annual overhead 
Estimated direct wages rate 
Number of weeks worked per year 
Actual results in respect of a 4«week period are. 
Overhead incurred 
Wage^*^ 

'cquIH 

of under- or over-absoipt 
ANSWER : 


You are requIH to (a) the overhead rate 

ption of both wages and overhead 


(a) Normal working hours per year 

Normal loss of hours per year 
Effective hours per year 

Machine hour rate 

(b) Overhead absorbed»2,100 hours @ Rs. 6.5 
Overhead incurred 


arc as follows • - 
42 hours 
14 

5 hours per machine 
Rs 1.61.616 
Rs ^ per hour 

48 

Rs. 13.270 
Rs. 7.620 
2,100 

per machine hour and (b) the oniouii 
(I C W A , Inter-^-Adoptea 

14 (machines) 42 fhours per wccit 
x48 (weeks) ^28.224 hours 
«*14x 5x48«3,360 hours 
--28.224 -‘3.360-24,864 
Rs 1.61.616 

^ -Rs. 6 5 

24.864 
-Rs. 13,650 
-Rs. 13,270 


Overhead over-absorbed 
Wages absorbed*: 14x42x4 hours 
®Rs 3 per hour 
Wages incurred 


-Rs. 380 

-Rs. 7.056 
•Rs. 7,620 


Wages under-absorbed 
EXAMPLE 4.10. 


Rs. 564 


A productive department of a manufacturing company has five different groups of machtiiel 
eadi of which it is desired to establish machine hour rates. A budget for this departmenii 
the year ending 30th June, 19. . shows the following overhead 


Rs. 

Consumable supplies : Machine group I 300 

2 600 

3 1,000 

4 1,200 

3 1,900 


Rs» 


J,O00 
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Miaifitenance : Machine group 

1 

TOO 



2 

800 



3 

1,200 



4 

1.700 



5 

1.000 





S.400 

Power 



1,400 

Rent and rates 



4,800 

Heat and light 



800 

Insurance of budding 

.. 


400 

Insurance of machinery 



1,000 

l>cprecialion of machinery 



16,000 

Supervi<»ion 



9.600 

General expenses 



1,200 


R$. 45,600 


Additional operating information is available as follows : — 


Group 

FfTcctive 

Area occupied 

Book value 

Machine working 


H.P. 

Sq. metre 

of machinery (Rs.) 

hours 

1 

10 

50 

5,000 

24,000 

2 

40 

150 

25,000 ^ 

^ 40,000 

3 

20 

20 


P^vJii.ooo 

4 

50 

100 


r 23:000 

5 

80 

80 

^20,000 f 

60,000 


200 

400 

Rs. 1.00.000 

1.60,000 


You art* required to : 

(a) Calculate a machine hour rate for each of the five gioups of machmes. Show clearly 
^hc bases of apportionment that you uve. 

(b) C alculalc the overhead that will be absorbed by one unit of produ«.t \ and one unit 
of product B on the manufacture of which the following limes (in hours) are spen., in the machine 
groups of (his depart men! ; 

Machine group 1 2 3 4 5 

Product A (each unit) 2—712 

Product B (each unit) 4 1 — 61 

(/. C. JV. /4., Inter — Adapted) 


ANSWER : 

(a) The calculations of the machine hour rates are shown in Fig. 4.10. 

(b) Absorption of overhead will be as follows : 



Preduct A 

Product B 

Group 1 

2 k .2330 

4 V. 2330 

2 

— 

IK. .3058 

3 

7 k. 2998 

— 

4 

1\.4837 

6 s. 4837 

s 

2 V. 2217 

lx.22n 


lU. 3.49 

Rs. 4.36 


The hour rate of recovery of overhead coots has the undermentioned 

admnlages : — 

(a) It is a scjentific, practical, and accurate method ofrecovery of overhead 
resulting in ascertainment of accurate and reliable costs. 
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(b) Cost reports are dependable so as to be (rf* great assistance to the 
management in decision making. 

(c) It provides useful data for estimating cost of production, setting 
standards, and for fixing selling prices for quotations. 

(d) It provides a ready method for measuring the cost of idle machines if 
separate rates for fixed and variable overheads are calculated. When 
the hourly rate is determined on the basis of anticipated running 
hours of the machines, under-absorption of the fixed overhead expenses 
occurs if the actual running houts are less than the estimates. This 
under-absorption may partly represent the expenditure incurred on 
account of idle machines. This has been further discussed in a later 
section d this chapter. 

The limitations of the machine hour rate are : 

(a) If hand labour is equally important and a large percentage of jobs are 
fabricated or processed by hand labour, this method will lead to 
inaccurate results. In oider to obviate this difficulty, computation of 
a separate labour hour rate is desirable. 

(b) If often becomes difficult to estimate.jiiachir||taH^ particularly 

when the full production programme advance. 

Correct estimation of machinc-hou.-ow of ^ital importance ; 
otherwise, the method will give misleading results. This problem will 
not, however, arise if capacity other than the actual, viz. practical, 
maximum, or normal capacity is used. 

(c) Maintenance of detailed records for the running hours of machines 
and for the time taken for all operations on the various machines 
is essential. This tends to make upeiation of the method costly, 
particularly when a large number of machine hour rates are 
required to be determined to cater for all the machine cost centres in 
the factory. 

(d) As rates for individual machines or group of machines are to be 
'determined, a blanket rate, ev'en if feasible, cannot be used. This 
makes the method still more costly. 

Several variations of the machine hour rate method, e.g. supplementary 
ate and composite rate methods arc in use. 

' (i) Supplementary rate : Besides the machine hour rate, a supplementary 
ate (i.e. a separate or additional rate) is used to charge all the other overhead 
osts hot included in the machine rate. For example, if the machine hour rate 
ncludes only the overhead directly allocated to the particular machine cost centre 
or which the rate has been computed, the share of cost of the other service sectiona 
.pportioned to the cost centre is recovered through a separate rate, if a separate 
lendh (or labour cost centre) exists. Supplementary rates may also be 

ised for correcting any error m the determination of the machine hour rate due 
0 whidi there is a heavy under* or over-absorption. The use of supplementary 
ates has been discussed later In this chapter. 

(ii) CdtnpoHie or eomprehensive rate : Sometimes, the labour cosu of the 
ipentives who work on the machines are aho induded in the madune honr 
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rate. Thus, the wages and the overhead costs may be absorbed on the basis of a 
single composite rate. An illustiation is given below : 

EXAMPLE4.il. 

Following data are given to you from which you are required to calculate the composite 
machine hour rates of two production departments A and B There are two service departments 
X and Y as well as an establishment department E The data give the annual expense budgeted 


for the year in question. 



Expenditure 

Total amount 

Remarks 


Rs 


Establishment expenses 

3,00,000 

Distnbute on the basis convidci^ best by >au. 

Indirect labour 

10,00,000 

Allocate Rs 1,00,000 to each of the service departments 
and the balance to production departments on the basts 
of your choice, according to cost accounting pnnciplcs 

Electric power 

70,000 

Decision on the allocation to be taken by >ou as a cost 

Electric light 

25,000 

accountant 

Fuel consumption 

1,00,000 

(>nl> department B consumes fuel 

Repairs to plant an|yjjjj^ 



machinery 


No remarks 

Re t y 

i.ooTw 

Both for factory and office 

Factory general expenses 

95,000 

Allocate as per floor space but not for offm. 


The following table is also supplied to you * 






j 


Estab- 



Production 

Service 

lishroent 


Total 

departmenU 

deparinicnti 

depart- 



L 


i - - 


ment 



< 

B 

^ X 

j ^ 

mm 

E 

Floor space (Sq ft.) 

1,00,000 

40,000 

30,000 

15,000 

10,000 

5,000 

Horse-power rating ratio 

— 

4 

2 

1 

. i 



Liflbt points 

50 

30 

12 

3 

3 

2 

Direct labour hours 

4,20,000 

2,00,000 

1,50,000 

50,000 

20,000 


Machme hours 

2,00,000 

1,00,000 

80,000 

20,000 


Direct wages (Rs.) 

10,00,000 

5,00,000 

3,00,000 

1,52,500 

47,500 


Personnel employed 

Value of plant and 

3,265 

1,265 

1,000 

500 

1 

300 

200 

tnaduneiy (Rs ) 

100 lacH 

50 lacs 

35 lacs 

i 15 lacs 



Value of building (Rs.) 
Tools stock at purchase 

19 75 lacs 

10 lacs 

6 lacs 

1 3 lacs 

050 lac 

0 25 lac 

value (Rs.) 

Afflortuation of tools as 

2.S lacs 

1.0 lac 

1.0 lac 1 

1 

0 5 lac 

““ 

— 

a percentage cm stniii^t 
line method 

Deprecation on straight 
Ime method : 

— 

25% 

1 

25% 1 

25% 

— 

— 


Machinery 

— 

10% 

«% 

5% 

- 


Building 

wmim. 

2% 

2% 

2% 

2% 

2% 





ABSORPTION OP OVERHEAD IN COSTS 


257 


Service department Y rendem services to A, B and X departments. Service department X 
renders service to production departments only. Expenses app<»rtioned to service department Y 
are to be distributed to service department X and production departments on the basis of direct 
labour hours. Expenses of service department X are to be distributed to production departments 
on the basis of machine hours. 

Decimals to be ignored in all calculations. (/. C. W A., Inter) 

Answer to this example is given on Page 2S8. 

5. Direct Material Cost Method, in this method, the value of direct mateiials 
consumed in production is adopted os the base for the absorption of overhead 
costs. The rate, which is usually expressed as a percentage of dtrect material 
cost, is determined by dividing the total overhead by the aggregate of the cost of 
direct materials relating to all the products in the department. If for example, the 
budgeted overhead expense of a department is Rs. 5,000 and the estimated total 
direct material cost of all the outturn in the department is Rs. 20,000, the overhead 
rate will be : 


Overhead expenses (budgeted) 
Andv.paien dirc«.t nutei lal cost 


Rs 5.000 
Rs. 26,000 


25 % of direct material cost 


The advantage.^ of this method arc as follows 

(a) The cost of diicct materials being readij^O^RIST'Vrom the* materials 
issues analysis, calculation of the rate is as sin/le as in the direct 
labour cost method and no additional records are required to be 
maintained 

(b) The method is more suitable when material prices arc fairly stable 
and the material used or consumed per hour and the matenal mix are 
constant as is the case in some process industries, or where the direct 
material, both in quantity and cost, is uniform for . t‘. the products. 

(c) This IS an equitable method for absorption of the overhead costs 
pertaining to upkeep and handling of materials. Any other base 
that may be adopted for the rcciwery of these costs will not be 
appropriate as it will have practically no relationship with the function 
performed. The method is to .separate the .stoickeepinp expenses 
from the lest of the overhead and to compute an additional or 
supplementary rate on the basis of direct matciial cost, for the 
absorption of such expenses. The usual ptocedure is to have a 
separate cost centre in the overhead distribution statement to which 
all store-keeping expenses are ali«. ated or apportioned, and to 
work out a separate overhead rate for this centre. 

The shortcomings of this method arc as follows ; — 

(a) The method is said to be illogical and inaccurate in as much as the 
incidence of overhead costs is not related to the cost of materials. A 
batch of products manufactured out of raw material of high price 
will cost more than another batch utilising low priced material, not 
only because the cost of material is high but also due to the fact that 
it is burdened with an undue share of the overhead cost. It is also 
likely that a product that needs relatively less productive effort but 

17 
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the material cost of which is very high, will bear a high proportion of 
'the overhead costs. 

(b) The method becomes all the more inequitable if the raw materials in 
a product do not pass through all the processes or operations, or 
where some of the materials pass through all the processes and the rest 
through some of the processes only. 

(c) The method, like the direct labour cost method, ignores the important 
factor of time. 


6. Prime Cost Method. The base adopted m this method is the prime cost, 
i.p. the aggregate of the direct labour and direct matetial costs of ail the products 
of the cost centre for which the recovery rate is required to be worked out. If the 
budgeted ovcihead expenses are assumed to be Rs. 45,000 and the estimated 
direct labour and direct material costs arc Rs. 20,000 and Rs. 25,000 respectively, 
the rate will be calculated as follows : — 


OvciiicaU rctuivery rale 


Itukigctcd overhead expenses 


Anticipated direct labour and direct material 

Rs. 45,000 - . 

D inivv. >00 J of prime cost 

RSb 20,00() 25^000 

I^S^CK 


Another example showing the method of calc, 


ne rate finder this 


method and its comparison with the rates obtained under tJe other methods, is 
given below : 


(EXAMPLE 4.12 

The fi>lk>w-ng nilorm.iiion i 
for a certain pciutd : — 


■I itcs to the activities Ilf a production d.partmcnt df a factory 


pjrixi nulcruN » 

Rs 4,000 


Oirect >Ai4ges 

Rs. 6,000 


Direci labiiur \^orkcd 

24.000 

< including 20,000 hours 
of machine operation) 

Ovcrhesiil clnr^siablc to the department 

Rs 5.000 


For Oidcr No. 156 carried out in the department, the relevant data were : 

Direct matenah u«itd 

R.S. 200 


Direct Wsigcs 

Rs. 165 


Direct Kibour hours 

820 

(tiKiudmg 800 machine 

houis) 


You are required to calculate the overhead chargeable to Order No. 156 by four djlTereni 
cost rales. (The rates you select should between them, utilire all the data shown above in connec* 
lion with Order No. 1 56.) (/• <'• M. d.. hur-Adapted) 


ANSWER ; 

The charge to Order No. 1 56 under each of the methods previously discussed will be as 

MUw * ^ ^ 

(a) Prime cost method : Overhead rate--^ ' 'iboob ° prime cost 

jTharge lo Order No. 156-50% of (Rs. 200+ Rs. 165)-Rs. 182.50 
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(b) 

(c> 

(d) 

(e) 


Direct material cost method : Rate=. ^’ of direct material cost 

Rs. 4,000 

Charge- 123% of Rs. 200-Rs, 250 

Ratc^l ^*’’ 0-25 per hour 

Rs. 20,000 

Charge-Re. 0.25 x 800-Rs. 200 

Rate=^:^.^==Rc. 0,2083 per hour 
Rs. 24,000 

Charge-Re. 0.2083 x 820-.Rs, 170.81 

; Rate-° ^^‘ ~83t?‘o of direct labour ct»st 

Rs. 6,000 

Charge- 83* % of Rs. 1 65-- Rs. 137.50 


Machine hour rate basis 


Direct labour hour basis 


Direct labour cost method 


The prime cost method of recovery of overhead cost is a simple one and 
easy to operate. The data required for the base, i.e. direct labour and direct 
material costs are readily available in the costs records. The method is, however, 
not widely used because : 

(i) It combines the shortcomings of both the direct labour and the direct 
matm^ methods ; 

(U) factor ; 

(in) It gw ; et^i^ importance to both material and labour in the 
comp^tionof the overhead rate although overhead costs are related 
more to labour costs than material costs and if the material contenn 
of a job is high, this would give undue weightage to the matdfiar 
cost factor, as will be seen Irom the following illustration ; 



Job 1 

Job 2 

* 

Rs. 

Rs. 

Direct material 

100 

50 

Direct labour, Re. 1 per hour 

50 (50 hrs.) 

100 (100 hrs.) 

Prime cost 

150 

150 

Overhead, 100% of prime cost 

150 

150 

Total cost 

300 

300 


It will be seen that although Job 2 takes twice as much time as Job 1, the same amount of 
overhead is charged to each job. 

•-r 

7. Sale Price Method. The base adopted for calculating the overhead .rate 
under this method is the estimated sale price of all the units of production : : 

Overhead ' 

Sale prfee of units of production 

As overhead costs have practically no relationship with the sale price of the 
products, the method is mostly arbitrary, and the recovery of overhead in the 
cost of the various products is not equitable. The application of overhead is 
more on the basis of the beneiits, i.e. the revenue brought in by the products rather 
than on their ability to bear the costs. 

The sale price method may, however, be found suitable for the allocation 
of admiaistiation, sdling, and distribution costs to products. 
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In some other situations, not directly relating to absorption of overhead, the 
sale price method may be used, c.g., 

(i) For the application of research, development, and product design 
costs. Such portions of these costs which cannot be related directly 
to products or product lines may be prorated on the ba«s of sale 
price of each product. 

(ii) For the proration of joint product costs. 

Composite Labour and Overhead Rate. Instead of computing a rate for 
absorption of overhead costs alone, a composite cost rate comprising both the 
labour and overhead costs may he worked out. If operation hours are taken as 
the base, the composite rate for a cost centre will denote the cost per hour of the 
use of all the facilities of the centre. This rate when applied to the hours taken up 
by a cost unit gives the conversion cost of the unit. The formula for the method 
may be expressed as follows ; -- 

C'onvcr ion cost rale **“*^*®‘* diicci labour 1 budgeted overhead 

Estimated operation hours 

It may be noted that conversion cost is the production cost excluding 
the cost of direct materials (but including the variations 

in direct material in weight or volume) of produC jp Wff^^^r full>* finished 
products. In other words, conversion cost of a lit|lhed product or 
work-in-progress is comprised of direct labour and the manufacturing 
overhead. 

Overhead Kates for Service Cost Centres. Overhead rates are fixed usually 
'or producing cost centres only. The cost of the service departments arc 
apportioned to the producing departments and are thus included in the overhead 
rates fixed for the latter. Sometimes separate overhead rates may be fixed for 
service departments as well. The rates so determined may be used for the 
absorption of the service department costs to cost units. 

Necessity for a separate rate for a scr\ ice department for charging the 
expenses to cost of production arises : (i) when the base adopted for the recovery 
of overhead in a producing department is not suitable for the absorption of the cost 
of the particular service department and (ii) when a service department pmtly 
functions as a producing department. As already mentioned, material storage and 
handling costs may not appropriately be absorbed at rates ordinarily determined 
for producing departments such as on the basis of direct labour hours, 
machine hours, etc. A separate overhead rate i.s, therefore, fixed for the absorption 
of materials storage and handling cost centre etc., on the b.asis of the value of direct 
materials consumed. Similar rates may also be fixed for the Tool Room, 
Inspection, and Packing Department. The methoil adopted for the allocation 
and apportionment ofthe costs of partly service and partly producing centres was 
discussed earlier. The costs of such centres are suitably apportioned to the service 
and manufacturing portions of the centre and separate rates are determined for 
each of the two functions. 

Choice of ao Overhead Rate. The method adopted for overhead absorption 
varies from one industry or concern to another. Many firms classify and subthvido 
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the mannihctariag overhead expenses into several types and use separate overhead 
rates for each type. 

Selection of the most equitable method is of paramount importance since 
a method that is not suitable will distort costs and thus make them useless for 
control and decision making purposes. The pfirticular method or methods 
selected for application in a iirm would depend upon the factors mentioned below. 

(i) Type of industry. 

(ii) Nature of products and processes of manufacture. 

(iii) Nature of the overhead expenses. 

(iv) Organisational set-up of the undertaking into departments and/or 
cost centres. 

(v) Individual requirements with regard to the circumstances prevailing. 

(vi) Policy of the management. 

(vii) Accuracy \ is-a-\ is cost of operating the method. .Some of the methods 
are comparatisely more accurate and provide equitable bases for 
overhead absorption but they are expensive as they require additional 
clerical efforts. Whether or not the accuracy aimed at will be 
commensurate with the expenditure involved, should, therefore, be 
ke p^t P '»«w wb«t*» making a final choice of the method to be adopted. 

Thc^mamy^b^ .> ^l^inatisfactory oveihcad rate uic as follows : 

(a) Simpl^asy to opciate, practical, and accurate. 

(b) Economic in application. 

(c) Fairly stable so that cost from period to peiiod is not vitiated. 

(d) Related to time factor as far as practicable. 

(e) Departmental rates arc preferable to blanket rates. 

(f) Area of activity selected for computation of the rate should be a 
homogeneous cost unit. 

(g) Base for the rate should l.iy stress on the mam production element of 
the concern. For instance, machine hours will be the appropriate 
base for machine intensive production. 


Under-absorption and Over-absorption of Overhead. The amount of overhead 
absorbed in costs is the sum total of the overhead costs allotted to individual 
cost units by application of the overhead rate. It follows that under the actual 
rate method of absorption, overhead costs arc fully charged to production so that 
the amount absorbed is equal to the amount of overhead iiicuricd, as shown below : 

Overhead expenses Rs. 500 

Direct labour hours 2,000 

Overhead rate Rc. 0.25 per dirccHaIwur hour 

Absorption of overhead cost % Re. 0.25 per direct labour hour : 

ProOict Aaual direct labour (h trhead con abwbed 

Rs. 


hours 


A 

B 

C 

D 

E 


20 

45 

19 

20 
21 



250 

75 

100 

25 

50 


2,000 


Rs. SOC 
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When a predetermined rate worked out on the basis of anticipated or budgeted 
overhead is applied to the actual base, the amount absorbed may not be 
identical with the amount of overhead expenses incurred if either the actual 
base or the actual expenses or both deviate from the estimates or the budgets. If 
the amount absorbed is less than the amount incurred, which may be due to actual 
expenses exceeding the estimate and/or the output or hours worked being less 
than the estimate, the difTcrence denotes under-absorption. This has the effect 
of understating the costs as the overhead expenses incurred arc not fully recovered 
in the cost of jobs, processes, etc. On the other hand, if the amount absorbed is 
more than the expenditure incurred, which may be due to the expenses being less 
than the estimate and/or the output or hours worked exceeding the estimate, this 
would indicate over-absorption which goes to inflate the costs. This is shown 
below : 


Budgeted direct lalx)ur 

Rs. 2,300 



Budgeted overhead 

Rs. 1,150 



Budget* d overhead rate 

50®i of direct labour 




Period 1 

Period 2 



Ri. 

Rs. 

Actual direct labuur 



^2,400 

Ovcihcad absorbed 

of direct labour 


* 1,200 

Overhead incurred 


1,150 

1,100 

Undcr-ah^rbed overhead 


50 

— 

Over-absorbed overhead 



100 


Under- or over-absorption of overhead may arise due to one or the other of 
the causes given below : 

(i) Error in estimating overhead expenses. 

(ii) Error in estimating the level of production, i.c. the base. 

(iti) Major unanticipated changes in methods of production. 

(iv) Unforseen changes in the productive capacity. 

(v) .Sctasonal fluctu.'ifions in the oserhead expenses from period to period. 
The overhead rate is computed by averaging the expenses so that 
peaks and troughs .are eliminated. Though there is under- and over- 
absorption in the individu,-!! periods, these should, over a number of 
periods in a normal cycle, offset each other. 

(vi) Overhead rate may lie applied to the normal capacity which may be 
less than the full operating capacity f the undertaking. This results 
in undcr'ab.sorption of overhead if the overhead rate is calculated 
with reference to the full capacity ; the amount under-absorbed 
represents the overhead pertaining to the capacity which remains 
unutilized. 

Situations referred to at (iv), (v) and (vi) above relate to fixed overhead and 
in the last two cases, the under- or over-absorption is said to be deliberate as the 
overhead rates are purposely fixed at a certain level in order to (a) smoothen 
fluctuations from period to period, and to (fi) bring out the cost of idle capadty. 

An example illustrating the procedure for working out under- or over- 
abstwbed overheads at the end of an accounting period is g^en overieiit 
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EXAMPLE 4 13, 

A certain cost centre consists of ten workers using similar machines. The normal week 
consists of 5 days, totalling 42 hours Each worker has two weeks* annual holidays, together with 
other holidays of 5 days per annum Each week, two houi-s per operator should be spent in 
cleaning etc , and it is estimated that illness and abscntccs^m will cau c the loss of 1,000 hours 
per annum It is not anticipated that any oxertime wnll be worked, or that any time other than 
stated will be lost 

Overheads allocated and apportioned to the cost centre, which are to be absorbed at a 
rate per direct labour hour, total Rs. 13,875, and you are required to calculate the absorption rate. 

During the sear, actual overheads amounted to Rs. 14/00 time occupied in cleaning etc 
totalled 1,000 hours time lost by illness and absenteeism totalled 1,300 hours , time lost by machine 
breakdown tot<\lLd 200 houis Overtime worked on production during the period amounted to 
800 hours 

Present the overhead absorption account at the year-tnd assuming that standard costing 


IS not in operation 

(I C M A, Ftml 

Adapted) 

ANSWER 



Maximum hours UO 42 < 52) 

Less Annual holidays hours 

JO X 42 A 2 ■* 840 

21,840 

Other holidays hours 

10>42vl ^ 420 

1,260 



20,580 

Available ^ 



Less^ Hours IW, --4f||**«ctc 

Idleness^ d abscnlccom 

10.2 49* 9h0 


1,100 

2.080 

Anticipated effective labour hours 


18.500 

•(Out of 52 weeks onlv 49 effective wc^ks arc aviilablt, tlic remaining three being k»i 

due to holidays) 

Rs. 13,875 o , 

’ 18 500 


Overhead abso^-ption rate, on direct labour 


Actual : 


Maximum hours 


21 840 

Add Overtime 


800 



22.640 

Less . Holidays (840 ^ 420) 

1 260 


Qeaning time 

1.000 


Illness and absenteeism 

1,300 


Machine breakdown 

200 

3,760 

Actual effective hours 


18,880 

OVERHEAD ABSORPTION ACCOUNT 


Oveifaead Control Account Rs 14,500 

Finished Goods Account Rs 

14.160 

(actual overhead incurred) 

(overhead absorbed 

18,880 hours 0 75) 



Costing Profit A Lo^s Account Rs 

340 


(overhead under-absorbed) 

Rs 14.500 R, 14400 

Aceonuttag Under- and Over-Absorbed Overhead. The treatment oT under- 
nod over^bsorbed overheads depends upon the extent of under- or over-absorption 
and tile dfcamstanccs leading to it. Three methods of disposing at under- or 
^ver-ftbsorbed overheads are discussed hoe. 
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(i) Use of supplementary rates : If the amount of under' or ovet'absorption 
is significant, the cost of the jobs etc. is adjusted by means of a supplementary 
levy of the overhead. The supplementary rate is determined by dividing the 
amount of under- or over-absorption by the actual base. Under-absorption is set 
right by a plus rate while a minus rate is to be determined for adjusting over- 
absorption. This is illustrated below : 


Predetermined overhead rate 
Actual direct labour hours 
Actual overhead incurred 
Overhead absorbed 
Over-absorption 


Rs. 3 per labour hour 
2,000 
Rs. 5,000 

-2,000 /Rs. 3 -Rs. 6.000 
- Rs. 6,000— Rs. S,000-Rs. 1,000 


Supplementary rale for adjustment of ovcr-absoi ption • 


Rs. 1,000 

2,000 


Re. 0.50 per labour hour 


Obviously, this is a minus rate which is applied to the actual hours to reducethe overhead 
cost already reaivered in excess. 


Tlie supplementary rate may also be computed as a percentage of the amount 
absorbed. In the fr^regoing example, the percentage to be deducted from tht 
amount already absorbed will be : 

Amount over-absorbed ^ Rs. 

Amount absorbed Rs. 6,tX)i 

iiupplcmcntary levy has the ultimate cITeet .>f recoverir^ overhead on the 
^a.sis of actual rates and thus it suflers from the same short -comings as the actual 
[rate method. As practically no use can be made of historical costs, correction of 
kuch costs by means of a supplementary rate is unnecessary and merely adds to 
Ithc clcrictil expenses. When the overhead rate is linked with capacity other than 
the actual such as maximum (>r attainable or normal capacity, a supplementary 
levy would defeat the purpose for which such a rate was delibi-i atcly computed, 
vi/. to reveal idle capacity costs. In the case of seasonal fluctuations in the 
overhead cost or in the level of activity or production, where the rate is so fixed 
as to have a uniform recovery throughout the accounting period, supplementary 
levy is not called for. 

Correction of costs through supplementary overhead rates must, however, 
be made where prices arc fixed on costs plus basis. This is also necessary if the 
management likes to maintain actual historical costs for future comparison 
purposes. 

• While the supplementary rale is used to adjust the overhead tx>st of each 
cost unit, the under- or over-abstu bed amount . total, may at the end of the 
accounting period, be apportioned on a ratio basis to the three control accounts, 
viz. Work-in-Progress, Finished Stock, and Factory Cost of Sales Accounts. 
Apportioning is done prorata to direct labour hours, machine hours, or the values 
of the balances in each of these accounts, as illustrated below : 

Let us assume that there is an over-absorption of Rs. 1,000 and the total 
actual hours are 2,000, split up as follow's 

Work-in-progress (balanoe at year end) 600 home 

Finished goods (unsifld stock) 600 hours 

Factory cost of sales (goods already sold) 1,000 hours 


2,000 hours 



i6S 


6 veri 1 ead costs 


The over-absorption will be adjusted by crediting each of these accounts in 
the ratio of 4 : 6 : 10. 


Works-in-progress Account : 
Finished Goods Account 
Factory Cost of Sales Account 



Rs. 200 
Rs. 300 
Rs. 500 


Rs. 1,000 

The adjustment to stock as stated above is made in total at the end of the 
accounting year and the subsidiary records or individual items arc not corrected. 
The amounts adjusted >^ill be shown in the Balance Sheet as deductions from the 
work-in-progress and finished goods stocks. 

EXAMPLE 4.14, 

A manufacturing company absorbs overhead inttk the cost of its four production 
departments by means of estimated departmental rates per direct labour hour. 

In view of a large dtlTcrencc between the overhead incurred and overhead absorbed for the 
year, you are asked to investigate. You discover the following information for the >ear 

Departments 



1 

2 

3 

4 

O /erhead incurred 

Rs. 10,160 

Rs. 46.530 

Rs. 20,430 

Rs. 18,700 

Actual direct labour hours worked 

25.400 

84.600 

45,400 

37.400| 

Estimated departmental rates used 

Re. 0.5 

Re. 0.35 

Re. 0.4 

Rc o.d 

Total overhead absorbed 

Rs. 12,700 

Rs. 29,610 

Rs. 18,160 

Rs. 22:4401 

Direct labour hour^ contained in : 





Work-in-progress 

3,300 

14,480 

1,920 

6,560 

Finished goods 

7,480 

8,320 

4.160 

2,920 


You are required to : 

(a) Calculate for each department the dircwt labour hour rates of overhead incurred. 

(b) Calculate the extent to which the values of the (i) end-year woik-in-progresh and (li) 

end-year finished goods should be increased or decreased for each department for (lie 
year in view of the corrected overhead rates. (/. C. A/. A.^ Inter) < 


ANSWER: 

Department 

1 

2 

3 

4 


Actual overhead 

Rs. 10,160 

Rs. 46,530 

Rs. 20,430 

Rs. 18,700 

Actual direct labour hours 

25,400 

84,600 

45,400 


37.400 

Direct labour hour rate (Actual) 

Re 0.40 

Rc, 0.55 

Rc. 0.45 

Rc. 

0.50 

Absorption rates used 

Rc. 0.50 

Re. 0.35 

Re. 0.40 

Re. 

0.60 

Difference to be adjusted 

(•) Re. 0.10 

Re. 0.20 

Rc. 0.U5 

(-) Re. 

0.10 

Work-in-Progrcs.s ; Hours 

3,300 

14,480 

1,920 

1.360 

Adjustment 

(-) Rs. 330 

Rs. 2,896 

Rs. 96 (-) Rs. 

656 

Ftnislied goods : Hours 

7.480 

8,320 

4,160 


1«20 

Adjustment 

(•) Rs. 748 

Rs. 1,664 

Rs. 208 (-) Rs. 

292 


(ii) Write off to Costing Profit and Loss Account : When the amount of under* 
or over-absorbed overheads is not significant enough to justify the use of the rather 
complicated procedure of supplementary levy, the simple method is to write it 
off to the Costing Profit and Loss Account. Uader*absorpUon on account tff 
idle facilities should also be written off in this manner irrespective of the amount. 



ABSORPTION OF OVERHEAD IN COSTS 
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Under this method, the procedure is to make a journal entry at the end of the 
year transferring the under- or over-absorbed amount to the Overhead Adjustment 
Account which is ultimately closed to the Profit and Loss Account or the 
Costing Profit and Loss Account. When overhead rates are determined for 
periods of less than a year (for example when rales are revised monthly, quarterly, 
or half yearly), under-absorption or over-absorption is worked out at the end of 
each such period. The amount, except the one arising due to abnormal causes, 
e,g. strikes, lockouts, major breakdowns etc., is then carried over to the next 
period and is taken into account while fixing the rale ft>r that period. It is only 
the amount remaining under-absorbed or over-absorbed at the year-end which is 
written off. The method is applicable where the amount of under- or over- 
absorption to be carried over fiom one period lo another is not considerable ; 
if otherwise, a supplementary levy is called for l<) avoid distortion in costs. An 
example illustrating this method is given below', (ft is assumed that rates are 
predetermined monthly). 

Actual duiinga niontii : 

Prcdctcrniiiicd o* erhead rate 
Aciii.tl diKct labxMir liouf> 

< I’.crhead al> orKd 
() <crlicad incut red 
Ain< HI 1 1 1 ON vT • ii bsor hi* 1 1 
Budgets for the next month ‘ 

Ov'cihoad anticip 

Di'dmt o\ci-ab'oipiion (previous ^vnod) 


Ks. 2 per direct lahoui iiour 
2,000 
Rs. 4,0 iT: 

Rs. 3,(>5. 

Rs. 3f3 

Rs. *^.^50 
K*. 350 


Uudgrivd itvvthcad Rs. ' '!00 

Labour hours 2dKK) 

Rs ^ 201) 

IVcdcicimiMsd latc — ^ 

The priKcss is repeated from month to month till (?\e last month of the accounting >car. 
The amount under- or ovcr-ahsoibcd at the end of this month if not casried over lo the next year, 
is written otT to the C’osiing Profit and Loss Account. 

Another illustration may seen in Example 4.15. 

The main disadvantage of writing off the under- or o\ er-absorbed amounts 
under this method is tliat as tlic portion of under- or over-absorbed overhead 
which should have been allocatctl to the slotl>' of work-in-progresi and fini.«hcd 
goods is transfeircd to the Profit and L\>ss Account or the Costing Profit and 
Loss Account, the value of such slocks carried over lo the next accounting period 
is either under- or over-stated. Ihnvevcr, as the amount of under- or over- 
absorption is mil likely to be very large (as otherwise the supplementary rate 
method would be applied), no serious distortion in the values of the stock may 
be anticipated. 

(iii) Absorption in the accounts for subsequent years : At the year-end, the 
amount under- or over-absorbed is carried over as a deferred charge or deferred 
credit to the next accounting year by transfer to a Suspense or Overhead Reserve 
Aficouttt. 
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11118 method is open to criticism on the ground that costs should be absorbed 
in the accounts of the periods in which they are incurred and utilised and thus 
it is illogtcal to carry over the overhead cost of one year to be absorbed in the 
costs of subsequent years. The use of the method may, however, be justihed under 
the following circumstances ; — 

(a) When the normal business ^le extends over more than one year. 

(b) In case of a new project or scheme, the output is low in the initial stages 
of production and it cannot, therefore, bear the entire overhead, particularly the 
ii.\^ overhead. If the recovery rate is computed on the basis of normal production 
over a business cycle, the resulting under^absorbed amount is carried over as 
deferred revenue expenditure for absorption in the production of future years. 

EXAMPLE 4.1S. 

A Company manufacturing one product uses a rate of overhead per unit. 

The following amouott of factury overhead have been budgeted to be incurred for vanoue 
levali of production •— 


Production level 

Factory overhead 

(units) 

(Rs.) 

10.000 

14.500 


18.000 

21.000 

' JOO 

23.600 

sd.ooo 

25,500 


The present method of absorption is to compute a rale of overhead for each quarter based 
on the level of production estimated for the quarter. 

It IS proposed, hossjver. that this method shguld be changed to one ^vhereby a rate of 
overhead is established for me ycdx as a whole, based on a normal production level of 30,000 
units per quarter. 

For quarters 1 and 2, following data applied : 

Production level Factory 

(units) overhead 

incurred 


Quarter 

Estimated 

Actual 

(R%) 

Sales 

(units) 

1 

20.000 

19,000 

17,500 

15.000 

2 

40,000 

42,000 

25,000 

40,000 


There ts no work-m-progress at the end of any quarter and no finished stock at the 
beginning of the first quarter. Finished stock Is valued on a first-in first-out basis. 

Calculate for each quarter : 

1. Under the present method of overhead absorption : 

(a) the over- or under-absorbed overhead for each quarter ; 

(b) the amount of factory overhead , 

(i) included m overhead costs on the profit and loss account for the quarter ; and 

(ii) appearing in the balance sheet at the end of each quarter. 

assuming that over-or under-absorption is transferred to the Profit and Lots Aodount 
at the end of each quarter ; 

(c) the amount of factenry overhead : 

(0 as in (b) 0) above ; and 
(ji) asui(b)(ti)above. 

assuming that over-or under-absorption is carried forward uatU the end of the year. 

2. Under the proposed method of overhead absorptioa ; the items corresponding to die 
mmefts made in 1 above at r (a) ; (b) (i) and (b) (il) ; and (c) 0) and (c) (ii). 

(/. C Af. A., ft. tU^A4api0d} 
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Procedure for tbc Accouutiiig of Overhead Costs. The various stages involved 
in the accounting and control of overhead costs are given in the chart in Fig. 4. 1 1. 
All indirect costs, as and vr'hen incuired, should be entered in the costs records in 
a specified document or form in which the appropriate Standing Order Numbers 
to which the costs are to be charged should also be indicated. The different sources 
of collection and classification of overhead were discussed earlier. The various 
documents through which overhead costs are accumulated are described in the 
following paragraphs. It has been assumed that overhead is classified into the 
primary elements, viz, indirect material, indirect labour, and indirect expenses. 
The procedure discussed is by no means standard or universal and practices would 
differ with regard to the nature of the documents and the forms used, and the 
routine followed for classification and booIJng of expenditure. 

Indirect material : Like direct matciial, indirect nuteiial is issued to cost 
centres on materials requisitions. The requisition indicates the cost centre drawing 
the material and the Standing Order Number to which the material cost is to he 
charged. These details ate used for classification as well as departmentalisation 
of the cost. 

The use c'^jjj^itio"' Journal and materials issue analysis sheets (see Figs. 
2.20 and *2.24) inl^^8l4il[ing of the issue of matciials was described in Chapter 
2 Indirect materffi costs, booked in details against the various Standing Older 
Numbers are posted in the requisitions journal or in the materials issue analysis 
sheet ; these are penodically totalled up and the totals posted in the respective 
Overhead Control Accounts, i.e. the Factory. Administration, or Selling and 
Distribution Overhead Control Accounts, as the case may be. 

Indirect labour : The labour time records constitute the basic documents 
for the purpose of booking indirect labour costs to dcjxirtmerits and to the Standing 
Order Numbeis. The method of analysis of time i»*cords by making use of wages 
analysis book (see Fig. .3 21) was discussed in Chapter 3. The wages pertaining to 
indirect workers are extended to column'* for ilic various Overhead Control 
Accounts and the totals of these columns arc posted lothc f actory, Administration, 
or Selling and Distribution Overhead Control Accounts, as the case may be. 

Indirect expenses : The piimary documents in which indirect expenses ate 
recorded were indicated in Page 200. 

Payments made for purchases of miscellaneous stores and for services tendwed 
by outside parties are rt'corded in invoices or vouchers. The vouchers arc posted 
in the overhead column of the purchase journal or the voucher register. At the 
end of the accounting period, the overhead column of the voucher regi-ster is 
totalled and the amount debited to the respective Overhead CoiSIrol 
Accounts. 

Pay and allowances paid to officers and staff oth.^r than workers are collected 
from the relevant pay or salary bills. The details of the payments arc posted in the 
payrolls ; the total -)f the payrolls is debited to the Overhead Control Accounts. 
Another method is to debit payment of salaries together with the mount of wages 
paid to the workers to the Wages Control Account. 
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There are other items of expenses which, imtike the above mentioned 
payments, do not involve any cash outlay. Such items are ; outstanding liabilities, 
i.e. expenses not paid but accrued such as insurance, rates, rent, and taxes, or 
items like depreciation needing adjustment in cost accounts only, no cash payment 
being necessary. These are posted in relevant subsidiary statements or records 
and periodically totalled up ; the totals are posted in the respective Overhead 
Control Accounts. 

Expenses pre-paid are deducted from the actual expenses incurred so that 
the correct amount relating to the period is taken into account. 

Corresponding to the materials issue anal>sis and wages analysis sheets, a 
Summary Expenses Statement or Expense Allocation Statement is prepared which 
summarises all the vouchcis pertaining to the indirect expenses according to each 
Standing Order Number. The total of the summary expenses statement is 
reconciled with the total posted to the various Overhead Control Accounts. 

Primary Ditlribution : Primary distribution of the actual overhead, 
accumulated and classified according to Standing Order Numbers, is done at the 


1 PRIMARY DISTRIBUTION SHEET 


Penod. . 

Standing Order No. 
Particulars . . 

• ' 


C'urrcnt 

period 

Rs. 

Previous 

penod 

Rs 

Budgeted 
for current 
period 

Rs 

Varidf 

(Actual 

from 

budget) 

Rs. 

Service departments or cost centres 

No. 1 

2 

3 

4 

Producing departments or cost centres | 
A 

B 

c 





Total 




— ^ 


Fig. 4. 12. Primary Standing Order or Primary Distribution Sheet 


end of the accounting period in a suitable form. A form for this purpose, which 
may be termed Primary Standing Order or Primary Distribution Sheet, is given 
in Fig. 4.12. One form is made out for each Standing Order Number in ndtich all 
allocations and apportionments to the various service and produdng cost centms 
are shown. Budg^ costs arc also presented in the form so that con^sarison ma* 
be made with the actuals and variances det^mined. 
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Secondary distribution : Secondary distribution is done in another form 
termed Secondary Standing Order or Secondary Distribution Sheet (see Fig. 
4,13) which is maintained for each service and producing department cost centre. 

SECONDARY DISTRIBUFION SHEET 
Service 


Period i 

] 

l>cpartmcnt : 

PrcKlucing 



Standing Order No. 

Current 

period 

costs 

Rs. 

Previous 

period 

COvtS 

Rs. 

Budgeted 
costs for 
current 
period 
Rs. 

j 

Variance 
f Actual 
from 

budgeted) 

Rs. 


Apportioned from : 
Department No* 1 


i __ 

Total 

Fig. 4.13. Secondary Standing Ordi r or Sccond*ir> Distribution Sheet 

It records the cost allocated to the department against each Standing Order 
Number as well as the amount apptiriioned from the other service departments. 
Thus, each sheet is a complete reaird of the ovcrhe.id cost for a department or a 
cost centre. 

Absorption : Overhead absorbed at predet- ‘ mined rates against jobs or 
production orders is recorded in an Overhead Absorption or Applied Overhead 
Analysis Sheet. The analysis is made in respect of each department. A form of 
the analysis sheet that would be suitable where machine hour rate is in use is 
given in Fig. 4 . 14 . The analysis sheet is summarised weekly or monthly and the 
totals are posted to the various control accounts. (Control accounts have been 
dis ff us w! in detail in Chapter O.) The total overhead absorbed in a period for a 
producing dq»itment as per the analysis sheet is compared with the total overhead 
incurred expenses for the department and the share apponioned from 

service departoients). as shown in the secondary distribution sheet ; the difference 
should represent the amount of overhead undcr-or over-absorbed in the 
department. 

It 
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OVERHEAD ABSORPTION ANALYSIS 

Department/Cost Centre : 

No. : 

Madilne hour rate : 

Period : 

Production Order or 

Job No. 

Machine Hours 

Overhead absorbed 

Rs. 


1 

1 

) 

1 

1 

t 

Tot^ 

1 

1 


Fig. 4.14^v^Pi*®Vbsorption (or Applied Overhead) Analysis Sheet 


Capacity Costs. Capacity costs are the costs that are incurred for providing 
production, administrative and selling and distribution facilities to enable ^ 
company to carry out its operations. They include costs of plant and equipment 
(for providing production capabilities), warehouses, delivery vehicles etc. (for selling 
and distribution facilities) and key personnel (for administrative facilities). 
Capacity costs also include depreciation of buildings and equipments, taxes and 
insurance of property and salaries of the key personnel. It will be apparent 
that, occuring as a result of long-term planning, capacity costs are in the 
nature of long run costs and they last for extended periods of time. (Capacity 
costs are also committed costs in the sense that once the decision is made and 
funds are apent on building up the facilities, the costs cannot be easily 
changed. 

Capacity Levels. We had seen that in the calculation of overhead rates, 
certain activity levels like direct laboui hours, machine hours, direct labour cost, 
and physical units of products are adopted as the base. Determination of the 
actual overhead rate on any of these bases presents no difRculty as the aictual 
level of capacity achieved would be taken for the purpose, but when predeteritiined 
rates are computed, a decision is required to be taken as to what would be the 
most suitable level to be adopted. The overhead rate will vary accordi^ as 
one or the other of the various types of capacities (discussed in the following 
paragr^bs), such as normal, expech^, or maximum capacity is adopted as tiie 
basis. For example, if maximum capacity is assumed to be 10,000 labour hours 
and the expected capacity as 80%, i.e. 8,000 labour hours, the overhead 
rates for an estimated expenditure of Rs. 10,000^ based on the two lev^ 
waibe: 
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Rate based on maximum capacity : I labour hour 

Rate based on expected capacity : Rs. I.2S per labour hour 

8,000 

The following types of plant capacity levels may be considered : 

1. Maximum or Theoretical Capacity : This is the cent per cent rated 
capacity of a plant installed, i.e. the maximum possible productive capability of a 
plant or department as rated (i.e. specifled by the manufacturers or the erectors 
of .the plant) that may be achieved provided no operating time is lost. Under 
practical conditions in a plant or shop, this capacity can seldom be reached. 
Maximum capacity is, therefore, for all purposes only a theoretical capacity. 

2; Practical Capacity : Also known as Operating Capacity, practical 
capacity is actually the maximum productive capacity of a plant after the predictable 
and unavoidable factors of interruption such as time lost for breakdowns, 
repairs, «ct-ups, normal delays, Sundays and holidays, inventory-taking periods, 
etc., ^ye, been taken into account. Thus, practical capacity is the maximum 
capacity minus the inevitable interruptions. The capacity for a department in a 
specified ^riod of time is related to the resources provided m^H^ber of shifts, 
'jays and hours worked. Practical capacity does not (5 |ft^ P|Hi«ernal factors 
^-'ausing reduction in production, e.g. lack of orders froifRi^om^, or unbalanced 
opacity in certain departments. 

The nature aifd extent of interruptions would depend upon the type of the 
»ant, nature of the product, and other circumstances as stated above. It may, 
iiwever, be assumed that on an average, interruptions account for 10 to 
B"/ of total capacity so that practical capacity may safely be taken as 85®;, to 
I0®i of maximum capacity. 

3. 'Capacity hated on sales expectancy : A firm may not be able to sell 
the entire production it is capable of achieving with the result that the capacity 
worked is lc$s than the operating capacity. Capacity based on expected sales is 
^termined aftei:.a careful study of the market for the products has been made. 

4. ActwI'Capacity ; Actual capacity is the volume of produtcion achieved 
in a specified period. This is a short-term concept and the actual capacity may 
move between the practical capacity level and the capacity based on sales 
expectant, or even, below it. 

• 5. fformal Capacity : Opinions differ as to what should be regarded as 
the normal citpacjty of a plant. One opinion is ti take normal capacity as the 
long-term average of tlbe sales expectancy level. ThS period selected for computing 
the average may be two or three years according to the period of the nornuU 
business cycle and sea.sonal variations. As pr'oductiun is* related to sales, the 
actual capacity worked would swing round the normal capacity based on 
expected sales so that the average of actual capacity achieved during a selected 
period would be equal to the normal capacity based on sales expectancy. Tlie 
latter is, theirfore, ^so known as Average capacity. 

Another view is to take normal capacity as the capacity that would be 
worked if there were no lack of orders. In other words^ normal ciq>acity may be 
equal to Uie practical operating capacity. 
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Another opinion, which does not find much favour is to take maximum 
capacity as the normal capacity. 

The importance and objectives of establishment of normal capacity arc : 


(i) Fixation of budgets ; determination of normal plant capacity 
constitutes the foundation for the budgetary system. 

(ii) Computation of overhead rates. 

(iii) Establishment of selling prices. 

(iv) Setting up of standards and basis of calculating standard costs of 
products. 

(v) Control of costs. 

(vi) Reduction of costs. 

(vii) Basis for scheduling production and fixation of operating schedule, 
(viii) Valuation of inventory. 

(ix) Measurement of cflTcct of changes in volume of production. 

(x) Determination of break-even point. 


In the determination of normal capacity, the rated capacity of a plant and 
the sales pot^^^^tf important as its physical capacity and average sales 
expectancy. T^\iil|iM'’ould be determined on a long-term basis in order t 
level out cyclic luctuations. While determining normal capacity, machinery an 
equipment purchased for use in future, and obsolete and outmoded machjner 
should be excluded. 


6. /die Capacity : The difference between practical capacity and the capacit 
based on sales expectancy represents idle capacity. The cost of idle capacity i 
clearly brought out if the overhead rate is based on practical capacity. (This is 
discussed in the following section.) If, however, the actual capacity is less even than 
the capacity related to average sales expectancy, idle capacity is represented by 
the difference between the practical and actual capacities. 

The distinction between idle capacity and excess or surplt4s capacity shouldi 
be noted. Idle capacity refers to temporary idleness because of lower or less 
production due to lack of orders or due to other causes. The idea is that as soon 
as the difficulties in achieving production are removed, idle capacity is wiped 
out and the full capacity is restored. Excess capacity, however, relates to long term 
concept and it arises due to retention of larger production capacity than 
what can be expected to be used, or due to unbalanced machines and equi|mients 
within the departments. While the overhead rate may or may not include ^t of 
idle capacity, the expenditure on excess capacity should always be excluded in 
computing overhead rates. Excess capacity costs are not treated as produ^ costs 
but are considered to be expenses chargeable to Profit and Loss Account 

Sometimes, the capacities of the various departments in a factory |re not 
properly balanced or matched. For example, if a product passes through two 
departments A and B in sequence, and if the capacity td* A is :SX) units per day 
for one operation and that of B is 150 units per day for the other operation, the 
department causes a bottleneck. Excess capacity arising due to such 
imbdances because of bottlenecks in certain departments, may be reduced or 
^unainated by taking action as indicated in the next page, 
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Bottleneck department 

(0 Working overtime. 

(ii) Working additional shift. 

(iii) Temporary off-loading, i.e. transferring operations from the 
department to other departments where spare capacity is available. 

(iv) Purchase of additional equipment. 

Other departments 

Sub-contracting the excess work. 

If it is not possible to balance the capacity, or if excess capacity arises due to 
other causes, it would be a prudent policy to dispose of the machinery and 
equipment that cause the excess capacity. 

In the computation of departmental overhead rates, situations of imbalances 
create problems. Overhead rate may be set by taking as normal, the capacity of 
either the department causing the bottleneck or the other departments whose 
capacities remain unutilized. If the normal capacity of a department is set without 
reference to those Tor the bottleneck departments (e.g. at 200 units per day in the 
above example), the excess capacity cost will be reflected In thcmMint of overhead 
cost undcr-ab.soibcd in the department and the cost of i'fjjNM|BRot be saddled 
with the excess cost. This assists in the control of coson^asaT segreaating the 
^hc cost of unbalanced capacity. If, however, the noimal capacit> is set with 
^fcrcncctotliebottlpncckdcp.irtment(i.e. at 150 units), the excess cost is charged 
p the cost of products. This method may, therefore, be more suitable where the 
aricc of pioilucts is mainly based on costs, e.g. in cost plus contracts. 


Overhead based on Normal Capacity. Under the concept of normal costs 
pre-determined overhead costs arc charged to cost units at normal uipacity. 


Normal ovcihead rate 


Normal overhead 
Base at normal capacity 


Depending upon the particular activit> level selected to represent normal 
capacity, the overhead rate is worked out in the following nunner : 



Maximum 

Practical 

Axerage on 

Capacity lew! 

(100%) 

t90?a 

expected sales 




(SO'Ji) 

Direct la^ur hours 

10,000 

9,000 

8,000 

Budgeted : 



Fixed overhead 

Rs. 6,000 

Rs. 6,000 

Rs. 6,000 

Variable overhead 

R$. 5,000 

Rs. 4,500 

Rs. 4,000 

Case 1 . Normal capacity related to practical capacity 



Overhead rate : 

Rs. 6,000 
9,000 

Re. 0.66 per labour hour 


Variable” ^' 9*000 labour hour 

Total overhead rate Rs. 1.16 per labour hour 



OVERHEAD CX)StS 


at 


Case 2. Norma! capacity reUaed to saks expectancy 

Rs. 6,000 


Overhead rate : Fixed 
Variable 


8,000 

Rs. 4,000 


8,000 

Total overhead rate 


Case 3 Normal capacity related to maximum capacity 


Re. 0.75 per labour hour 

Re. 0.50 per labour hour 
Rs. 1 25 per labour hour 


Overhead rate * 


, . Rs. 6.000 

"-iw 

10,000 

Total overhead rate 


Re. 0 60 per labour hour 

Re O.SO per labour hour 
Rs. 1 10 per labour hour 


It will be seen that while the variable overhead rate is constant in all the 
three cases, it is the fixed overhead rate that varies according to the level adopted 
as the normal capacity. This happens because the capacity cost which represents 
the cost of proving and maintaining the total operating capacity is mainly fixed 
in nature, thii^PL^^ which docs not change with the level of capacity. If. 
the actual capacYm'^**^*^ ® period be assumed to be 7,(XX) diicct labour hours, 
the effect of calculating overhead rates on the basis of each of the three capacities 
will be as follows : — 


Case 1 
Case 2 
Case 3 


Ft \ed overhead rale 
per labour hour 


Rs. 0.66 
Re. 0.75 
Re. 0.60 


Overhead applied 
OH ai tual labour 
hows (i e. 7.000 
hours) 

Rs. 4,620 
Rs. 5,250 
Rs 4,200 


Vader-absoibed 
fixed overhead (».< 
Rs. 6,000 minus 
overhead applied) 

Rs, 1,380 
Rs. 750 
Rs. 1,800 


The under-absorption in Case 1 represents the cost of idle capacity or capacity 
unutilized due to lack of sales orders provided that no amount of under-absorbed 
cost is attributable to other causes such as change in level of spending or difference 
between the predetermined and actual overhead rates. The under-absorption 
reflects a sort of loss to be shown against the sales department for its inability to sell, 
or against the production department if the idle capacity is a result of retaining 
excess or surplus capacity. Similarly, the under-absorption in Case 2 repiesents 
the cost of idle capacity due to expected sales not having materialised. H|id the 
actual capacity been more than the capacity based on sales expectancy, this Would 
have resulted in over-absorption. Under-absorption in Case 3 represents the cost 
of idle capacity inclusive of the unavoidable interruptions. 

Some accountants are of the view that current production should bear the 
cost of idle capacity, i.e. the costs of both used and idle capacity should be absorbed 
in product costs. Another school of opinion treats idle capacity costs as expenses 
chargeable to profit and loss account but not forming any part of cost of 
production. 
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Determination of overhead rates using practical capacity as the base has the 
following advantages 

(i) Production is charged with the amount of variable overhead which is 
budgeted for the activity level and with the fixed overhead of only 
the capacity utilised. 

(ii) Cost of idle capacity is indicated in the form of unabsorbed fixed 
cost. This assists in the control of volume variances. 

(iii) Variations in volume can be reasonably explained. 

(iv) Practical capacity of a plant provides a stable base as it can be assessed 
with a fair degree of accuracy. The overhead rates determined with 
reference to this base arc, therefore, relatively more accurate. 

(v) Costs are not affected by variations in sales volume, stocks are 
correctly valued, and profits are accurately calculated. 

On the other hand, the method of calculation of overhead rates on the basis 
of capacity at sales expectancy has certain advantages. These are : 

(i) The amoMiit of fixed overhead charged to the cost of production 
bears the same ratio to the total fixed overhead a^he actual activity 
bears to the capacity based on expected 

(ii) Overhead costs arc recovered in producticmnfuiry 

(iii) The cost per unit worked out is useful as a basis for making decisions 
on prite fixation and for integration in the budgetary plan. 


EXAMINATION QUESTIONS 

1 . Discuss overhead as a factor in the determination of management policy of a concern 
manufacturing variety of products which are not subject to any price control. 

(/. C. W. A., Final) 

2. Distinguish between 

(8) C'ost classification and a>$t allocation. 

(b) C>osi apporiionnicni and overhead absorption. (/. C. IV. /!., fn/cr) 

3. *'Costs are not inherently fixed but acquire this characteristic as a result of policies 

established hy nianagcfncnt". Is this view correct 7 (/. C IK Firta!) 

4. How would you separate hxed and variable costs ? Wiiat arc the primary and 
additional uses to which such information can be put to ? 

(/. C. W. A., Final) 

5. What do you understand by departmentalisation of overhead? Why is this done? 
How would you departmcnUilisc the following expenses? 

(a) Consumable stores 

(b) Power 

(c) Repairs and maintenance 

(d) Depreciation 

(e) Material handling expenses. (/. C. W, A., Inter) 

6. In a single output manufacturing unit having four stages of production, it is contended 
that there is no necessity of finding the impact of overheads in each stage. What are 
your views for and against this contention for any unit you are familar with 7 

(f, C W. A., Inter) 
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7. Discuss briefly the two main purposes of departmeotalisation. Prepare an operating 

statement for any service department with whidi you are familiar comparing actual 
and budgeted expenses. Mention the industry and the nature of the service 
department. (/. C. W. A., Inter) 

8. A manufacturing company has four producing sections and four service departments. 

Illustrate in a tabular form with proforma figures the collection and apportionment 
of a few of the major items of indirect expenses enumerating the basis of apportionment 
and final absorption in the output. (/. C. fV, A., Inter) 

9. Briefly describe two ways of dealing with the problem of apportioning service 
department costs amongst service departments which, in addition to doing work 
for the main operational departments, also sen'c one another. 

(7. C. Af. A,, Part IV) 

10. As a Cost Accountant explain with reasons how you would treat the following items 
in cost accounting? 

(a) Depreciation of a new boiler replacing the old one burst during operation. 

(b) Initial heavy expenditure on advertising introducing a new brand of consumer 
article. 

(c) Financing charges for the acquisition of both fixed assets and inventories. 

(d) Abnormal losses due to various causes during processing. 

(e) Extra provision for rehabilitation and replacement of old cquipn^ent. 

(0 Infrequent heav>* expenditure on relining of furnaces. (LC W, A,, Inter) 

11. How w^d^ou treat the following expenses in Cost Accounts? 

(a) in moving and rearranging plant and machinery. 

(b) Cost^^uSwattern. 

(c) Bonus paid to employees for an annual festival. 

(d) Packing cases required for export. 

(c) Labour welfare expenses, (/. C W, A . Finalf^ 

12. \n industrial installation requires large quantities of coal as raw mateiial as well as 
various other materials which aie not bufky in nature Discuss how you would deal' 
with the following in the cost accounts keeping in view the general rule that accuracy 
in cost classifkation should be achieved at reasonable cost only. 

(a) Incurring transportation charges on materials purchased. 

(b) Material handling charges. (/. C. If'. A,, Inter) 

13. What basis would you recommend for the departmental apportionment of any six of 
the following items of expenses giving justification for the suggested one? 

(i) Internal traiisport 
(li) Process steam 

(iii) Colony maintenance 

(iv) Air conditioning 

(v) Labour oflke 

(vi) General factory maintenance 
(vh) Depreciation 

(viii) Motive power (/. c. IV, A„ Inter) 

14. How would you treat the following items in Cost Accounts? 

(a) Store keeping losses of materials. 

(b) Spoiled work. 

(c) Canteen subsidy. 

(d) Idle facilities. (/. c. W. A., ititer) 

15. How are the following items treated in cost accounts? 

(a) Carriage outwards. 

W Salaries of officers and supervisory staff. 

(ft} Employees’ coiUribalioa to Provident Fond of direct srorken as well as indliect 
workers. 

(<0 Fire Insurance ptemfums. 

(e) ExpensM of wdftre department. 
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16. (a) Lbt out a few items that may be included under material overheads. How ate 

they recovered in costs? 

(b) Explain how the following items arc treated in cost accounts : 

(i) Overtime premium. 

(ii) Scrap. (/. C. W. A., Inter) 

17. How would you deal with the following problems in a rapully expanding business? 

(a) Treatment of increased overheads. 

(b) Control of expenses incurred in the installation of new machines. 

(I. C. tv, A.f Inter) 

18. In the Glass Bottle industry, a tank of molten glass with automatic machines attached 

is the production centre. 'Dicso tanks have to be closed down for four months cveo 
two years while expenditure on repairs and rebuilding takes place. Discuss the 
costing problems involved. (/. C. A/. A., Inter) 

19. A factory, having its own powcr-ge'icrating plant, lnc^eu^^ its L^cctric power supply 

by taking current from the “grid” at a dillcrcnt price. What statistics would >uu 
keep, and how would you compute the ct>st of clcctr‘c pow’er in connection with 
departmental apportionment ? (/. C. tV. A , Inter) 

20. A factory has three departments served by tivcrhead electrically operated travelling 
cranes, each of which in its complete operating di'jtancc traverses the three 
departments and conveys products, heavy and light, from department to department. 

(a) State the possible ba»cs on wh><.h the operating expenses of the aaues could be 
appi>rtioncd to the departments. 

(b) What information would lx* icquired to arrive each department? 

(/. C ir. A., Inter) 

21. A factors which mauilv executes )<>b oidcrs has iwo ucp:trim»intN. 

(a) Department ‘A’ has 50 woikcis and niawlunc^ worth R'. S lakhs whereas there 
arc 500 workers in department ‘B' which m.u:tuncr> worth Rs. 50,000 
What use would sou nuke of tlic^c data in sekciing tlic overhead rate? 

(S) A factory execute^ Government contiacf on cost-plu^ basis and also manufactures 
for sale in the market Thcic arc -eparate dcp. rlmcnts foi each activity. Overhead 
IS applied at normal lak's calculated on the basis of sales demand and capacity to 
meet the demand. 

Variations arc noticed m each month between the anioui'l of ovwrhcad apptied and 
tliat aclu.illy incut red. Ifv>w do sou propoNC to .uljusithc under- or over-applied 
overhead? (/. C. if'. A., Final) 

22. What IS a cost centre ? Show a compilation of overhead ab‘^rption rate for a cost 

centre predominantly mccliamsid l^c figures from any industrv with which >au 
arc familar. (/. C. W. A , Inter) 

2.1. The method of disp<isal of overhead in acc<>unts is not as important as their trends 
under varying conditions of production particularly in fluctuating market. DlMK:^s. 

(/. C W, /f.. Final) 

24. List five documents that you would expect to find in connection with the collection, 
allocation and apportionment of indirect expenses including labour and material. In 
respect of each dt^cument listed, mention bncfly the fuiK;tion tlut it pciforms. 

(/ C. Af. A,. Intcr^ 

25. In a facUvy there are two reUted departments A and B whose production capacities 
art unbalanced. Examine the piwsiblc mctluKls for computing the normal capacity 
of each department for calculation of absmption lates of overhead, given following 
conditions 

(a) Department B has no other source of material except from department A. 

(b) Condition (a) remaining, the product of A commands a market. 

{/. C. W, A,, Final) 

16. How would you apportion the following expenses between deportments A and B? 
Rent and rales £360^ Employtr’s liability insurance £210, Store expenses £742, 
General factoiry labour £284, Fire insurance £2fi0, Dcpreciarton £900. National 
Iitturance £527, HoHday pay £520, Plant repairs £450. 
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Information regarding the departments is as follows : 

Deptt. A Deptt. B 


Floor Space 60ft x 1 1 5ft 45ft \ 100ft 

Number of employees 18 42 

Annual direct wages £5000 £6000 

Annual direct labour hours 36000 92500 

Plant value £10000 £2500 


(/. C. M A., Inter) 

27. Explain briefly any one method by which the expenses of the Service Departments 
are apportioned to the Production Departments, in cases wlwre the Service departments 
render service to each other also A company has three Production Departments A, 
B and C and two Service Departments X and Y. The expenses incurred by tliem 
during a month are * 

A — Rs 80,000 X — Rs 23.400 

B — Rs. 70.000 Y — Rs 30,000 

C ~ Rs 50,000 

The expenses of the Service Departments are apportioned to the Production 
Departments on the following basis . 

A B C X Y 

Expenses of X 20% 40% 30% — 10% 

Fxpens^MU^^ 40% 20% 20% 20% - 

Show cle!HR!Nt|||||M cx^ of X and Y Departments would be appi>i tioned to A, 
B and C Dt*artmO? (f C iV A , Inter) 

28. A manufacturing company has two departments X and Y and all products pass 
through both departments. The following figures relate to production cost for June, 
1962 



Deptt X 

Deptt Y 

Direct labour hours 

6,000 

4,000 

Vfachinc hours 

4,500 

2,000 

Raw materials 

Rs. 1,00,000 

Rs. 50,000 

Direct wages 

Rs 6,000 

Rs 8,000 

Overheads 

Rs 45,000 

Rs 10,000 

Job card for Job No. 1 shows : 

Raw materials 

Rs 3,000 

Rs 1,000 

Direct wages 

Rs 250 

Rs 380 

Dnect labour hours 

225 

200 

Machine hours 

200 

600 


What method would you recommend for absorbing overhead? Give rcasorLS. 
Compute the cost of Job No. 1 under the method recommended by you and under one 
another method of overhead absorption (/, C IV A,, Inter) 

29. A machine shop contains four newly purchased machines, each occupying practically 
equal amount of space, and costing respectively— A£400, B£600, C£600 and D4800 
The following are the expenses per annum ctf the machine shop 


£ 

Rent 200 

Rates and water 83 

Light and heat 63 

Power A 102 

Power B 100 

POwtrC 240 

Power D 290 

Administratkm 190 


Rtifiiiingeiq^eiises. works, lu^ 400 
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Prepare a Machine Hour Rate for each machine, assuming a 44 hours week, 
50 weeks per year and 80% utilization. (/. C. M. A,^ Final) 

30. A manufacturing company absorbs overhead into the cost of its four productive 
departments by means of estimated departmental rates per direct labour hour. In 
view of a large difference between overhead incurred and overhead absorbed for the 
year, you are asked to investigate. You discover the following information for the 
year 

Direct labour hours 



Overhead 

Actual direct 

Estimated 

Total 

contained in : 

Deptt. 

incurred 

£ 

labour hours 
worked 

departmental 
rate used 
£ 

overhead 

absorbed 

£ 

iVork-in- 

progress 

Finished 

goods 

1 

10.160 

25,400 

.5 

12,700 

3,300 

7,480 

2 

46,S30 

84.600 

35 

29,610 

14,480 

8.320 

3 

20,430 

45,400 

4 

18,160 

6,920 

4.160 

4 

18,700 

37,400 

6 

22,420 

6,560 

2,920 


You are required to : 

(a) Calculate for each department the direct labour hom rates of overhead incurred , 

(b) Calvulau the extent to which the value of the (i) ycar-cnd work-in-progress and 

(ii) year*end finished goods should be increased or deci eased for each department 
for the year in view of the corrected overhead rate^ (/. C. A/. /I , Inter) 

31. In a factoiy department there are three machineK^^n v the following expenses 
have been alUicated :—A Rs. 6^9, B Rs. 607, C* Rs. 951. In addition, there is an 
overhead crane to bring matenal to the machines as necessary. The expenses allocated 
to this crane are Rs. 570, 


During the period o( this expenditure, the machines were used as follows 




Machines 


- 

A 

h 

C 


(Hours) 

(Houis) 

(Hours) 

With use of crane 

160 

130 

480 

Without use of crane 

428 

^77 

— 


588 

707 

480 


Calculate a machine rate for each machine distinguishing beiwet n the hours in which 
the crane is used and those in which it is not. (/. C. IK A., Inter) 

32. Speafy and define bncfl> two mcthixls of cstabhshing w^»st rates based on labour. 
Using the following information, calculate the rates for each method for each 


department. State the conditions under whic' 

'^ach method is suitable. 


Departments 

Budgeted wage cost 

Rs. 10.000 

Rs. 4.800 

Rs. 3,150 

Budgeted output (units) 

6,360 

32,000 

35.000 

Sundard times (per unit) 

4 hours 

IS mins. 

12 mins. 

Budgeted cost levels 

Rs. 8,480 

Rs. 6,000 

(/. C Af. A.. Pt, n 

Rs. 4,200 
^Adapted) 


33. In order to meet increased orders a manufacturing company proposes for the whole of 
the next year to undertake half shift working from 6 P.M. to 10 P.M. for five days a 
week by additional labour. The company's labour force works a forty-hour week 
for fifty weeks per year and at present comprises 300 direct workers in shop X and 
200 direct workers in shop Y at an average wage rate of 7s. 6d. per hour. 
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The additional workers will need to be paid one-third above the nomud average wage 
rate for the shop. There will be 50 additional direct workers in shop X and 25 
additional direct workers in shop K The budgeted overhead for the year excluding 
any shift work, and the expected changes in that overhead resulting from shift work» 
are as follows : — 

Before Shift work 4fter Shift work 



ShopX 

Shop Y 

ShopX 


Shop Y 


£ 

£ 




Indirect wages 

30,000 

20,000 

Plus 20% 

Plus 

15% 

Worker’s weekly salaries 

9.000 

14,000 

.. £3.175 

*• 

£3,250 

Worker’s monthly salaries 

21,000 

12,500 

£1,000 


£1.000 

Repairs to plant 

7.500 

1,500 

20% 

s« 

10% 

General expenses 

3,000 

1,500 

15% 

f* 

15% 

Light and heat 

2,400 

1,800 




Indirect materials 

1,800 

600 

Proportionate to increased 

Consumable stores 

6,000 

1,800 

direct labour hours 

Power materials 

4.800 

1,800 




Other overhead items (not 






affected by shift work) 

34,500 

16,500 





£ 1,20,000 

£ 72,000 





Your are^HE^^ 

(a) CalculalBru^^Ketcd direct labt^ur hour rates of overhead for shop X and shop 

Y if no snift work is undertaken 

(b) Prepare a budgeted statement of the overhead costs for shop X and shop Y if shift 
working is undertaken as planned. 

(c) Calculate the butlgctcd direct labour hour rates of overhead for shop X and shop 

Y resulting from the statement prepared in answer to (b) above. 

(/. C. M. A., PL //) 

34. In a factory producing motor cycle parts, the production of Tucl tank* passes mainly 
through press shop, welding shop, hand fabrication shop and painting shop. In the 
first shop, each half of a tank is drawn out of steel sheets by means of ‘dies’ through 
a heavy and costly press, two-halves of a tank arc welded together in the welding 
shop, dents, etc., are removed and other operations done in the hand fabrication shop 
and finally the complete tank is painted in the paint shop. 

On taking over the appointment of Cost Accountant, you find that for cost 
estimation purposes one overhead rate, viz. 200 per cent on direct wages is applied 
for the factory as a whole. 

A budget of expenses for the year 1968 shows the following 



Rs. 

Direct wages 

1.26,000 

Factory overhead 

2,52.000 

Indirect material including 


welding and painting materials 

35,000 

Depreciation 

29,000 

Power 

7,000 


An analysis of direct wages etc., is as follows 



Direct 

Indirect 

Depre- 


No. of 


wages 

material 

dation 

Power 

workmen 


K%. 

R«. 

R$. 

Rt. 


PireMshop 

25,200 

— 

23 AM) 

6,000 

20 

WeMing 

37,800 

13,000 

1,000 


30 

Hand bbricttton 

37,800 

— 



30 

Fdintiag 

25,200 

20,000 

3,000 

1,000 

20 



EXAMINATION QUESTIONS 


285 


The effective labour hours aie estimated to be 2,00,000 during 1968. 

Do you consider the present system of estimation by adopting one rate of 
overhead for the factory as a whi>lc would mcti the requirements? If not, after 
assuming other data, if considered ncce>sary, calculate the rates of overhead for 
different sections keeping in view the nature of work in each. What method of 
recovery of overheads do you prcfei in each ca^e and why? (/. C. iV. A., Fina!) 

35. A machine is purchased for cash at Rs. 9,200. Its working life is cstunaUd to be 
18,000 hours after which its scrap value is cstimatid at Rs. 200. ft is assumed from 
past experience that 


(0 the machine will work for 1800 hours annually ; 

(ii) the repair charges will be Rs. 1080 dui ing the who!s. pci iod of life of the machine, 
(ill) the power consumption will be 5 units pci hou.'- at 6 p. per unit. 


36. 


37 . 


Otlicr annual standing cliarges arc c*:timated to be : — 

(a) Rent of department (machine l/5ih) 

Rs. 

780 

(b) Light (12 points iii the department— 2 pi^inlt 
engaged in the machine) 

Rs. 

288 

(c) 1*01 email’s s.ilary (l/4th of his time 
'.oupied m tlic machine) 

Rs. 

6,000 

(d) Insurance premium (fire) for machinery 

Rs. 

36 

(c) Cotton wastes 

Rs. 

60 


Find out the Machine Hour Rate on the bas»^Pi||HP data for allocation of 
the woiks expenses (o all jobs for which the machinjRusclr (Af. Cow., C. V ) 
The New Enterprises Ltd. has thicc Production Departments A, B, C, and two 
Service Ikpartmenls D, and E, The following figures are extracted from the records 
of the company ; - 

Rs. 

Rent and rate > 5,000 

(icncral lighting (>00 

Indirect wages i,500 

Powxr 1,500 

Dcpicciation of Machinery 10,000 
Sundiies 10,000 

The following further details are available - 



Total 

A 

B 

C 

D 

E 

Floor space (sq. fi.) 

10,000 

2,000 

2, .^00 

3,000 

2.000 

500 

Liglit points 

60 

10 

15 

20 

10 

5 

Direct W'agos (Rs.) 

10,000 

3,000 

2,000 

3,000 

1,500 

500 

H. P. of Machines 

150 

60 

30 

50 

to 

— 

Value of Machinery (Rs.) 

2,50,000 

60,000 

80,000 

1,00,000 

5.000 

5,000 

Wtvrking hours 

— 

6,226 

4,028 

4,066 


— 

The expenses of D and E arc allocated as fv>lk * 





D 

A 

R 

C 

D 

E 


D 

20*; 

30*; 

40% 

— 

10% 


H 

40*; 

20*; 

30% 

10% 

— 



What IS the total cerst 4>f an article if its law material co.st is Rs. 50, labour cost 
Rs. 30 and it pa^cs througli Departments A, B, and C for 4, 5, and 3 hours 
respectively? Inter) 

A factory is currctXly working to 50 per cent capacity and produces 10,000 units. 
Estimate the profits of the ci>mpany when it works to 60 per cent and 80 per cent 
capacity and offer your critical comments. 

At 60 pei cent woiking, raw material cost increases by 2 per cent and selling 
prioe^ by 2 per cent. At 80 per cent, raw materia! cost increases by 5 per cent and 
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At 50 per cent capacity wtM-king, the product costs Rs. 180 per unit and is sold 
at Rs. 200 per unit. The unit cost of Rs. 180 is made up as follows 
Material 100 

Labour 30 

Factory Overhead 30 (40 % fixed) 

Administration overhead 20 (50% fixed) 

(/, C. fy. A.. Inter) 


Superfines Ltd. has furnished the following particulars for the half year ended 
March 31. 1978 Compute the departmental overhead rates for each of 
the production departmentN, assuming that the overheads are recovered as a 
percentage of direct wages. 



j 

Praduitton 

Departments 

Service 

Departments 



HI 

B 

C 

X 

Y 

Direct Wages 

Rs. 

4,000 

6,000 




Direct Material 

Rs 


KEua 



■ESI 

Number of Employees 

No. 

100 

ISO 

150 

50 

50 

Electricity 

KWH 

8,000 

6,000 

4,000 

2,000 

2,000 

Light Point^ 

Asset Value 

No 

10 

16 

4 

6 

4 

Rs. 

UO.OOO 

80,000 

60,000 

20,000 

20,000 

Area Occupied; Sq. Metres 


150 

2S0 

100 

50 

50 


The overhead expenses for the above period were * 


Metis c Power 

Rs 3,300 


Lighting 

400 


Stores Expen!>cs 

800 


Staff Vreifare Expenses 

4,800 


Depreciation 

30,000 


Repairs 

15,000 


Rent, Rates & Taxes 

12,000 


General Expenses 

12,000 


Apportion the expenses of service department ‘X’ m proportion to the direct 

wages and that of service department 

in the ratio of 5 

3 . 2 to production 

departments ‘A\ ‘B’ & ‘C’. 


(/. C W. A , Inter) 

The cost of an article at a capacity level of 5,000 units is given under A below 

For a variation of 25% in capacity above or below this level, the individual expenses 

vary as indicated under B below : 




A 

B 


(Rs.) 


Material cost 

25,000 

100% varyiiig 

Labour cost 

15,000 

100% varyii|g 

Fmiver 

1,250 

80% varyiiig 

Repairs and maintoiance 

2,000 

75% varyiiig 

Stores 

1,000 

20% varying 

Inspection 

500 

20% varyjqi 

Depreciation 

10,000 

100% varying 

Adimnistratioa overhead 

3,000 

25% varying 

Selliiig overhead 

5,000 

50% varying 

Total 

R$. 62,750 


Cost per uut 

Rs. 12.55 


Fiod the ttait ooit of the product timier each indMdiiel expeiuce et production 

levels of 4,000 units and 6,000 units. 


a C. W. A,, im) 











CHAPTER 5 


NON-MANUFACTURING COSTS 


By tradition, cost accountants have been concentrating their attention 
mainly on manufacturing costs. The increased importance gisen these days to 
non-manufacturing costs such as administration, marketing, and research and 
development costs because of their increasing si/e as a percentage to total 
costs, emphasizes the need to focus attention on these costs. The techniques 
used for control of manufacturing costs and decision making on the basis of 
manufacturing costs are, by and large, also applied to non-manufacturing costs. 
However, cost benefit analysis in the area of non-manufacturing costs presents 
some ditficulty because the benefits are not as easily measureable as in the case of 
manufacturing costs. 

In this chaplet, wc deal with the analysis and control of difierent types of 
non-manufacturing costs including administrative costs, marketing (selling and 
distribution) costs and research and development costs 


AD.VIINISrRATION OVERHEAD (OR ADMINISTKfTl\ 1 COSTS) 

adfflinistratioa division of a concern is, by and large, responsible for 
planning ^nd control of the organisation. It lays down policies to be followed and 
enaoret ti^ougb proper direction that thoe policies are effectively carried out. 
The function of admiaistrmion is quite distinct from the other major functions of 
a outtuiihctudng conoern, namely the production, selling and dfotribution functions. 
AdndnistTKtkm overheads constitute the overhead expeaseh pertsinihg to the 
adminivtratm division. Administration overheads, tenned administrative costs 
by tome accountants, are mainly si> 'th» .n atufe o f ' i i i i Ma i ta austs and safer to aH 
siiiliendiitira ftmirtfUt fo formniatmg the ftoUcy*. diceoitafF the oeganieatioo atjd 
^ contra ffli i glj h fc oiw m ii w ylliditiaitotdtrcBtlyrielatedforeae^^ 

* dev al to pi itewtt - pr e du e t ion, di stsfo a ti e m or aeHmg aciivky 'femctions. Examples 
gf udministration costs arc as follows ; — 


AdminUtralioii overhead 
Accounts office expenses 
Audit fees 
Bank charges 

Depreciation of office buddings 
Md equipawiits 
Directors* tciauDeration 
Factory Estate 


Seltmg overhead 
-Advertisement 
-Bad debts 
> Brokerage 
vMarket research 
'diaries and oommissiea of 
salesmen, selling agents etc. 
'Bales office expenses ' 


Distrihutim overhead 
Carnage out and tnuuport 
iKRiraiioe on tinisiwd stock 
Pkdctng and slapping 

▼®TW 

Wa inh eus a enseoses 
Mffestaae of finished goods 


General administration espmses 
Legal expenses 
Oflioe salaries, supplies, and 
other espenses 
Postage 

Repairs and maintenance of 
office buddings and equipments 
Secretary and hit stafT 
StatkHwy 


Tetograott and talephone 
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The undermentioned special features of administration overhead distinguish 
it from the other classes of overhead costs : 

(a) In most cases, the amount of administration overhead would be 
small compared to the other classes of overhead expenses, viz. the 
manufacturing, selling, and distribution overheads. 

(b) The nature of administration overhead is such that for most of the 
Items of expenses, it is not possible to fix suitable norms or standards 
against which the actual expenses could be compared. These overhead 
costs are, therefore, not susceptible to the same degree of control 
that is possible in the case of manufacturing overhead. 

(c> The methods of absorption of administration overhead in product 
costs are mostly arbitrary as a result of which cost ascertainment 
cannot be said to be very accurate or equitable. 

Depending on the organisational structure, there are usually two types of 
administration costs incurred in a large manufacturing concern, vi/., 

(i) Administration costs incurred within the plant or factory itself. This 
woul^K to provide staff and other administrative support to the 
factinAfUSb'^ costs involved are controllable at the factory 
level, 

(ii) Administration costs incurred centrally in the Head Oflfice (which 
may be situated outside the factory in a different station or location). 
If the company has more than one plant, a share of the administration 
costs is allocated to each plant on a suitable basis. Obviously, such 
costs will be planned and controlled at the headquarters and not at 
the factory level. 

Accoontiiq: of AibniidstTation Overhead. The relatively small sire of 
expenditure relating to administration and the diflieuities encountered in its 
accounting and control have given rise to a school of ophiioa that advocates 
treatment of administration overhead as period costs, to be excluded from product 
costs. The opinion is further supported by the argument that administration 
overhead has no direct relationship cither with output or with the quantum of 
sales. 

Regardless of the fact whether it is ignored by writing off to Costing Profit 
and Loss Account or is applied to cost units, the procedures for the pdmary 
accounting and analysis of administration overhead, i.e. its dassification, alloipation 
and departmentalization follow the same pattern as has already been denitibed 
for manufacturing overhead. Administration overhead is dassified according to 
the nature and purpose of expenditure, each type of expenditure bdng reprefeoted 
by a separate Standing Order Number (or ('ontrol Account Number) allotltd for 
the purpose. The set of Standing Order Numbers for administration ovfrhead 
should be separate and distinct from the series of numbers nuuntainiid for 
manufacturing, selling, or distribution overhead. A cootrd account viz. 
Administration Overhead Control Account is opened in the cost books to record 
tibe total administration overhead expenses incurred in an accounting period. 
The idevant journal entries are shown in Chapter 6. 
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Similar to the procedure adopted for manufacturing overhead, the next step 
in the accounting and control of administration overhead is to departmentalise 
the expenses. The subdivision of the administrative set-up of an undertaking 
into departments depends upon several factors and each concern has its own 
classification of such departments. A typical list of administration departments 
which serve as cost centres for the purpose of collection and control of 
administration overhead is given below : 

Aocoudu Department Legal Department 

Factory Estate Department Personnel Department 

General Office Secretarial Department 

The expenses that can be identified with specific departments are allocated 
direct. The rest of the expenditure is apportioned to the various departments on 
suitable bases in a manner similar to that for manufacturing overhead. 

Three methods fpr the accounting of administration overhead are discussed 
below. While the first method advocates the exclusion of administration overhead 
from costs, the other two provide for the absorption of administration overhead in 
costs. 


(i) Transfer to Costing Profit and Loss Aceomt : This m|||^ ts simple ; at 
the end of the accounting period the Administration Ovr|i0i|»Munt is closed 
by tranter to Costing Proft and Loss Account. 

The arguments advanced in favour of the method of excluding administration 
overhead from costs are stated above. The main criticim brought out against 
this procedure are as follows : — 

(a) Administration overhead forms an equally important portion of the 
costs as the other classes of overhead do and it should not, therefoie, 
be Ignored. 

(b) Inadequacy of control should not be made a ground ^ ^r completelv 
diminating administration expenses from costs. 

(c) Exclusion of administnuion overhead understates tne costs of jobs, 
(Hooessest etc. 

(ii) AfipttrUtmment to manufeeturing, selling and distribution functions : The 
procedure adopted is to suitably qsportion the administration overhead between 
the producttoiit and the selling and distribution divisions of the concern. The 
ultimate effect is that administration overhead loses its identity and is merged with 
manufacturing, selling and distribution overheads. The principles underlymg this 
method are as follows • 


(a) Every nwiM^MtiiriBgoonoem has ody two basic functions to perfm-m, 
pKMW i h laid naitet. 'Md all other fiawthma including 
incMkiUal to these hasio Ametioas. 
AdEdtdlsihttl9^^ moaid. therefoie^ have m septate entity 

jlMdtEl such eiqpenaee should IM bom by cmhi these two divisi^ 

(hi ^d^uudBustur^ laUing and dutribution costs am «MiKr.t»^ciaitfr9l 
tlmetdwitwNeMimrototlwad ^ M togis i f s h s "l a tt er w W i therot h ti 


/|A tK-MAaidaa ^aamL jfld rilitt'illlitiflilllllffiinitBl htti CAfliHifitALV 
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AsJthftiuUwo afc tho.wwMMU i itom <# s diwiii i rt iatiaa oymbnad AXpeosM are 
diggccirt /ro^^ o n e a n 0t. h e »»a ach . ,j )t (; ro tatAlwa«WM(Lsoi^^ sepamMy £or the 
purpose of appiVtioaBiMrt. In regard to some of the items, it is possible to make 
dt^ allocation according to the amount spent for each division. In most cases, 
however, the problem is not as simple, and equitable bases have to be adopted 
for apportioning each type of expenditure. The bases adopted for apportionment 
of manufacturing overhead will also be found uselhl here. Some illustrations are 
given below : 

Expenses, Basi^ of apportionment 


CorrespondciKC 

Deprecmiion of office building 

Filing 

Invoicing 

Legal expenses 

Office rent and rates 

Personnel Department expenses 

Typing 


Number of letters drafted 
Floor area or capital value 
Number of items handled 
Number of invoices 
Number of employees 
Floor area 

Number of employees 
Number of letters typed 


The expenses apportioned to manufacturing overhead arc treated in the 
same way as of manufacturing overhead. Each item is first allocated 

or apportione^H^ce cost and producing cost centres ; the cost of service 
cost centres are then apportioned to the producing cost centres and ultimately 
absorbed in cost units. The method of treatment of admimstration overhead 
apportioned to selling and distribution is the same as that for .selling and 
distribution overhead (dealt with in another section of this chapter). In the control 
accounts, the total amount of the administration overhead incurred is debited to the 
Administration Overhead Control Account. On apportionment, the amounts 
pertaining to production are debited to the Manufacturing or Factory Overhead 
Control Account or Work-in-Progress Account and those pertaining to selling and 
distribution are debited to the Selling and Distribution Overhead Control Account. 


The main criticisms against this method of dealing with administration 
overhead flow out of the following points 

fa) Appqrtiojsment to the two fhnetionat divisions presents eonsideniblc 
difficulty ; the methods edopHSl fur the purpose ere mostly arbitrers 
end the lesults era unrebeUev 


fimeriofi df m wiiiiffillitgi 
mt$!t df eAnlnistnriiN^i^^ the dlt^rfhiietioiii 4oes not 

iidvesd thd dbnlct fftntruilTTrifjITTfiinfirt Ifmti fine liiMis 

(cl # **« ifficuHj 

iiBralradiii>ooiiiid^ odmiBi il i e tiB> v«etf» Thiii .difleitlfpiqiaagl 



A modification of the above method may be mentioned here. Administratioi 
overhead may be merged compietely m iUie manufaelatuig overhead or with tht 
selling end distribution ovethe^ instead of being s^ipcMtictted between the two 
Mcrgnr with one flmctum ra the other is dependotd tile relative importano 
of tim two IhneticMM imd is praetkiaUe only oim of tiie Ametions is insignifira^ 

eompmed to the otiMS*. 
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(ill) Addition os a separate item of cost : In this method, administration 
overhead is added as a separate element to the cost units sold and is shown as 
such in the cost sheets. Stocks of finished goods and work*in>progres8 arc not 
char^ with administration overhead. A suitable base is selected for adding 
administration overhead to the cost of goods sold and a rate is determined much 
in the same way as is done for the determination of overhead rates, discussed in 
the previous chapter. The various bases are : 

(a) Sales value or sales quantity (d) Conversion cosj 

(b) Selling cost (e) Pri^uctioh units 

(c) Works cost (f) Gross profit 

The method is illustrated below (it is assumed that conversion cost is the 
basis adopted for allocation) : 

Budgeted administration overhead 2 00() 

Budgeted conversion cost of sales 1^^ lo’ooo 

Rs 2.000 

AJminctraiion overhead rate —■ -20% on conversion cost 

Coa of Product X 

Diicct mairnak 

Conversion cost • 

Direct labour Rs. 200 

Factory ovci head Rs. 200 


AdministratKin overhead 
(20*J on conversion cost! 


Rs 680 


Rs 200 

Rs 400 
Rs. 80 


When administfatiofl overhead constitutes a jsmaU proportion of the total 
costs, absQriRioa as a sepuate item is not considered quitb suitable. Then, 
among the alternative bases mentioned above, conversion cost basis seems be 
more sound. Because administration costs are incurred in formulating pohey, 
directing the orguiuation, and controlling the opeiations, it is but l<^i^ to 
absorb ia.|uroporuoa to the costs incurred on these functions. This is also 
more <i^tabl»>tlum the works cost basis because the cost of matciials consumed 
in g^prodiKt km leiatioasliip vath administration overhead. 

The first two bases mentioned at (a) and (b) above lay stress on the sales 
function while the third, (c) refers to the manufactunrg function. The particular 
base selected for a concern would largely depend upon its suitability and equitability 
muter the given circumstances. 

Coartrol of AdmfaMntion Overhead. Being in the nature of expenditure on 
the general and financial admipistration of an undertaking, a major portion of 
the adnunistration overhead consututes polity costs that are of a fixed type and 
are lar^y noiHXMtroltabie. The difficulties encountered in the fixation of 
standaids for measufing the effectiveness of administration expenses render the 
control all the more problematic. For these reasons, it is not considered 
wortha^hile to f twor Atfther expenditure in introducing and operating a system 
of control tor admiiintration costs. The argument, however, may not hold much 
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ground if we consider the fact that in the absence of some sort of a control, the 
size of administration costs may tend to grow disproportionately. 

In spite of the difiiculttes involved, the normal methods of controlling costs 
may, with suitable adjustments, be applied to administration costs as well. These 
methods are explained below : 

(i) Suitable classification and comparison with past performance : 
Administration overhead, classified against Standing Order Numbers 
and against the various administration departments or cost centres is 
compared periodically with the corresponding expenditure incurred 
during a specified past period. This, however, provides only a 
limited degree of control and the comparison becomes practically 
nonefiective if the level of activity is not constant during the periods 
under consideration. Some control may be exercised if the records 
of activity of a department during the various periods are available. 
The overhead absorption rates may also be compared from period to 
period : the extent of under- or over-absorption will reveal the 
efficiency or otherwise of a department. It may sometimes be possible 
t^l^l^re the cost of a department with the cost of similar services 
oh^Ik from outside. As for instance, the cost of the Legal^ 
Department may be compared with the cost of having a part time, 
legal adviser. If the latter is more economic, the Legal Department 
may even be abolished. 

(ii) Budgetary Control : A system of budgetary control of administration 
overhead can be introduced in a manner similar to that for 
manufacturing overhead. This has been discussed in another chapter. It 
may, however, be mentioned here that budgets are set for each item of 
administration overhead for each administration department so 
that periodical comparisons with the actuals can be made and 
responsibility can be fixed on the departments. 

(iii) Standard Costing : Control of administration overhead through a 
system of standard costmg is discussed in Chapter 1 2. 

Administration overhead expenses may be classified into two parts, vir. 
(a) the expenses that vary with the quantum of work in office, and (b) the expenses 
that are of a fixed nature. It is possible to fix appropriate units of measurement 
for each of the variable items which would assist in setting standards or Inidgets. 
Fixed administration costs, such as depredation of office buildings, office igachines 
and equipments are uncontrollable at lower levels of management a^d may, 
therefore, be included in a separate fixed cost budget for the informatiiA of the 
top mmiagement. 

The special problems connected with some items of administration Overhead 
and their treatment in cost accounts are discussed below. 

Aceennts and Coat DepartBNBt Expeosca. In small concerns, the Accounts 
and Cost departments expenses are included in the overall administration 
overhead. In lame undertakings, the expenditure may ragnifa anatysis say. 

by grouQfMng under a number of standii^ Mders and under dUbieat cost ceottes 
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For exAinide, the expenses of the sections dealing with the accounting of materials 
may be treated in a manner similar to store keeping expenses, the cost of wages 
section may be apportioned to the various cost centres on the basis of number of 
employees or time spent for each, and so on. 

Estimates Preparation and Tendering, if the expenditure on 
estimating and tendering is not very heavy, it may be included under administration 
overhead. Treatment of the expenditure, if significant, may be as follows 

(i) If the items for which estimates are prepared are of a standard 
nature, the expenses may be treated as selling overhead. 

(ii) When manufacture is undertaken according to the customer's 
specifications, the expenditure may be charged to manufacturing 
overhead. 

(iii) When no benefit is derived from the expenditure, it is treated as 
infructuous and excluded from costs. 

(iv) When benefit is likely to be obtained in future periods and the 
amount Involved is comparatively heavy, this maj be treated a<. a 
deferred charge. 

Interest on Capital. Interest is paid on borrowed fhpitar such as loans 
and debentures. Whether or not to include interest on capital in cost aaounts has 
been a point of debate. Much of the controversy ranges round the point whether 
interest, not actually paid, which may be termed notional (or imputed) cost, 
should be computed and accounted for in costs. Notional cost is a hypothetical 
cost taken into account in a particular situation to represent a benefit enjoyed 
by an entity in respect of which no actual expense is incurred. Kor example, 
some concerns may charge interest on capital employed as a notionai cost. 

For the accounting of interest, the following three alternative methods arc 
adopted : — 

(i) Include interest paid but exclude interest not paid, from cost accounts. 

(ii) Include in costs, interest paid and unpaid. 

(iii) Exdude from costs, interest paid or unpaid. 

While the last method has little to commend itself and may be limited only 
to the exdusion of interest paid from the manufacturing emts, diflerence of 
opinion is mainly in respect of the first two methods. The particular method 
adopted by an undertaking would depend largely up > the circumstances of the 
case and the policy of the management. 

The arguments put forth for and against the inclusion of interest in costs are 
summarised below ; 
for Inclusion : 

(i) According to the economist’s concept, interest is a reward of capital 
as wages ate the reward of labour. Like wages, interest should be 
indu^ in costs. 

(ii) The of the varying extent and mode of capital facilities utilized 
by difllerent products, operations, and processes can be dearly brought 
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out by iaduding iatetest One operation may require expentive 
machinery whereas another may te performed by hand only, or 
certain raw materials or products such as timber or wine may 
require more capital outlay during the time they are allowed to 
season or mature, or heavy investment may be made on stock piled 
inventory. In all sudt cases, comparison of costs and assessment of 
true profit can be made only by including interest. 

(in) For cost comparison for the purpose of evduating alternative proposals 
such as, whether to buy or manufacture a pan or component, or 
whether to purchase an equipment or obtain it on hire, interest 
should be included in costs. (As a counter argument it may, however, 
be said that proposal evaluation may as well be made by keeping 
statistical data, without including interest in costs.) 

(iv) The time taken for say, construction contracts is different for each 
contract. The effect of the time element in such cases can be brought 
out correctly by including interest in costs. 

(v) The effect of retaining large inventory may be accuiately assessed by 
incjuding interest. 

gainst mclusioM. 

(i) According to the accountant's concept, capital IS rewarded by piofits. 
There is thus, no case for charging interest to costs. 

(ii) Cost accounts should take care of actual expenditure only. 

(ill) Being an item of pure finance, interest should be met out of piufits. 

(iv) Difficulty in determining the computed rate of interest and the 
capital employed introduces an element of approximation in costs 
that requires adjustments from t ime to time. This creates unnecessary 
complications and also results in increased clerical costs. 

(v) interest inflates the values of work-in-progress and fimshed stock 
and if not paid, it distorts true profits by inclusion of unrealised 
income. 

The distortion of the profit may, however, be obviated by charging interest 
to cost of sales only. At the end o( tim accounting period, the amounts of interest 
proportionate to cost of sales, work-in-progress, and finished stock are ca|mputed 
and the interest pertaimng to the cost of sales is credited to the Profit and Loss 
Account. The procedure is illustrated bdow : 



Amom 

fropartkm 

Athcaikm 

iitmmt 





ef Initnut 

4 afwr 






Merest 

CMt of sales 

Rs. 

2.00,000 

20/25 

Rs. i,eoo 

Rs. 2.01, fiOO 

Fhihiied stock 

Rs. 

40,000 


Rs. 320 

Rs, 40,320 

Work-in-progreM 

Rs. 

10,000 

1/25 

Rs. 80 

Rs. 10,080 


Rs. 

il 


Rs. 2,000 

Rs. 2,32,000 
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J0iinal entries : 

Or. Overhead Control Account 
Cr. Interest Reserve Account 
Dr. Interest Reserve Account 
Or. Profit and Loss Account 

Balance sheet entries : 

Finished stock 
Less unrealised interest 

Work-in-progress 
Less unrealised interest 


Rs. 

2,000 





Rs. 

2.000 

Rs. 

1,600 





Rs. 

1,600 


Rs. 40,320 
Rs. 320 

Rs. 40,000 

Rs. 10,080 
Rs. ' 80 

Rs. 10,000 


Mechanised Tabulatioo Expenses. A mechanised tabulating department 
prepares several types of tabulations to serve the needs of the various sectors of 
the undertaking. The tabulating expenses are apportioned to the manufacturing, 
administration, selling, and distribution divisions in accordance with the nature 
and extent of service which the department renders to each of the divisions. 
Expenses relating; to computer may also be treated in a similar manner. Suitable 
bases for apportioning tabulation expenses are : 

(i) Number of cards punched, sorted, and labulai^^ 

(ii) Tabulating machine hours or computer hou 3^oraputcr is in use). 

(iii) Direct iUlocation to departments, wherever it is possible to identify 
the expenses to particular departments. 


Planning and Production Contixd Departments. The functions of the 
Planning and Production Control departments include planning of jobs, operations, 
and product manufacture, laying down production schedule; for the various 
shops, determination, co-ordination, and regulation of the » >rk load in the 
departments, and determination of the quality and quantity of niaterials required 
to be ordered and kept in stock. As the Planning and Production departments 
render service to the producing and other service cost centres, the expenses may 
be apportioned to these cost centres on the basis of direct labour hours or the 
number of workers in each cost centre. 


Rent for Owned Premises. While there is no doubt about the inclusion 
of rent paid for hired or leased buildings being included in costs, the point whether 
nqtional rent, i.e. rent not paid for premises owned should be included is open to 
controversy. Most of the arguments advanced for and against the inclusion of 
interest in costs are applicable in the case of rent ai»o. The consensus, however, is 
for indusion, in support of which the following further points are pressed 
forward : — 

(i) Assessment of rent is easier than the computation of fair rates of 
interest and the determination of capital employed. 

(ii) Inclusion of rent makes the owned premises comparable with property 

(Ml rental basis. This fiscilitates correct cost comparison. 

(iii) Inter*firm comparison of costs of production of companies having 
owned fitetories with similar costs of companies having leasehold or 
rented factories is facilitated. 
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(tv) Rent is more akin to depreciation ; like depreciation, rent should 
also be charged to cost. 

Sundry AdministrathMi Expenses. Such miscellaneous expenses may include ; 

(i) Audit fees (v) Postage, telephone, and tet^rams 

(ii) Directors’ fees (vi) Printing and stationery 

(tii) Executives' salary, allowance, bonuses (vii) Rates and taxes 

travelling expenses, etc. (viii) Subscriptions and donations 

(iv) Legal expenses 

These expenses are classified separately m the financial books but are 
merged together in the cost accounts as general administration overhead and 
absorbed in costs by any of the methods previously discussed. For the purpose of 
control, however, boolung to separate Standing Order Numbers or maintaining 
suitable statistics with comparative figures of past actuals and budgeted expenditure 
may be helpful. Frequent computation of comparative percentages on the total 
costs may be useful in controlling these expenses. 

Taxes. Taxes paid by an undertaking are of several types, faxes or rates 
paid to local bodjic like municipalities or corporations arc mostly levied on 
property owned ^BW^ncern. Such taxes are treated as overhead costs and are 
apportioned to manuf^uring, selling, and distribution overhead according to 
' he use of the property made by each of these functions. Sales tax and octroi, 
excise, and customs duties are paid on goods purchased; these form part ot stores 
overhead expenses. Sales tax realised from customers is actually money recjHved 
on behalf of the government. It passes through a suspense account which is 
cleared as soon as payment is made to the government and thus, sales tax is not 
included in costs. But if sales tax is merged in the sale price and is not collected 
separately from the customer, the payment is treated as selling overhead. Central 
taxes like income tax levied on the corporate sector are appropriations from profits 
and as such they are not included in costs. Taxes on vehicles constitute transport 
seivice maintenance costs. Other taxes connected with the factory, e.g. factory 
registration, licence, etc. are charged to manufacturing overhead. 

SELLING AND DISTRIBUTION OVERHEAD 

SeDfaig and Distribotion (Marketing) Fanedoas. The main function of 
a manufacturing concern is to produce and sell. Similarly, the function' of a 
non>manufacturing concern, tike a wholesale or retail business is to purchase and 
sell goods or merchandise. In both cases, we find that selliog (and incidenjlally, 
distribotion also) is a common function and thus, selling and distribution eotjb are 
incurred by all concerns, both manufacturing and non-manufacturiog. As most 
ai the items of selling and distribution expenses are not identifiable with proAiets, 
these are in the nature of indirect costs. 

The sole aim of an undertaking is to maximise profits. This can be achieved 
by ioneasing production and at the same time, by increasing turnover by m akiiig 
efforts to push sales in the exnting market or throuifii entiy in new* markets. 
Inctease ns prodnetion, no doubt, tednees costs but this is not enou^ onless 
sales enn also be increased to meet the increased vdintte of output With 
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increased efforts for promoting sales and also due to increase in competition, 
considerable expenditure is incurred on selling and distribution and this sometimes 
exceeds even the cost of manufacture. After-sales service for special products 
like radios, televisions, refrigerators, washing machines, and sewing machines, 
and special facilities given to wholesalers, retailers, and direct consumers further 
tend to increase selling and distribution costs. Accounting and control of these 
after-production costs, as selling and distribution expenses are often called, have, 
therefore, assumed increased importance. 

The necessity for proper accounting of selling and distribution costs arises 
from the following : — 

(i) Determination of the cost of sales of jobs and products and the 
extent of the profitability of each. Costs are not complete and profits 
cannot be worked out correctly unless selling and distribution costs 
are included. 

(ii) Control of selling and distribution costs. 

(iii) Price fixation and formulation of sales price policy. 

(iv) Fixatiou of optimum sales level. 

(v) Decision-making in regard to sales, e.g. MjjjM under differing 
conditions, in different markets and regioriM^III^^ iifferent methods. 

The term Marketing Costs and its two mam sub-classifications, vi;;. 
Promotional Costs and Physical Distribution Costs arc now being increasingly used 
to represent the costs covered under selling and distribution overhead. Promotional 
costs, also known as order getting costs refer to those costs that arc incurred to 
stimulate orders for the products, such as advertising, sales promotion, 
remuneration of sales staff etc. Promotional costs are roainlv discretionary and 
the objective of such costs is to generate sales. Physical distnovtion costs arc also 
known as order filling costs and arc incurred mainly for the purp >se of moving the 
products. Order processing costs, warehousing, and transport etc. that are meant 
for the physical distribution of the products are classified under physical distribution 
costs. In this text, however, we have retained the use of the term selling and 
distribution overhead that would encompass maiketing costs and their 
sub-dassifications. 

SyiihH Costs. All expenses incurred for the purpose of selling to the 
existing customers or for increasing sales to the existing aad potential customers 
afe grouped together under the head, ‘selling cost’ or ‘selling overh.ad’. Selling 
overhead may be further sub-divided as follows . 

(i) Direct selling costs : The costs incurred on sales executives, sales 
mid sales office may be grouped under this head. Their functions 
include : (a) solidting and obtaining orders, (b) market investigation 
to ascertain size, nature, mtd extent of the market, and (c) issuing 
goods to customers. Some examples of direct selling costs are given 

below : 

Remuneration tsalaries, oofflmissioa, bonus, travelling expenses etc.) of satesmen, 
sales agents, and other executives connected with sales. 

Office e.g. telephone, postage, stationery, rates and tent. 
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Expenses on sales show room, sales depot, etc. 

Renmnention of installation staff. 

After-sales service costs in respect of items of products which are installed in the 
customers* premlseH and maintained, either free under guarantee for a specified 
penod after sales or on pigment. 

Expenses incurred in funushmg tenders and quotations foi sales. 

(ii) Advertisement and sales promotion : The main item of expenditure 
under this heading is advertisement. Other examples are : 

Sales promotion, like partaking in exhibitions, displays, posters, cinema films, etc 
Distnbution of samples, free gifts, diaries, calendars, etc 
Expenses on pamphlets, circulars, etc meant to educate customers 
Market analysis with a view to changing the demand position 

(lii) Credit and collection : Under this head may be mciuded bad debts 
and expenses on debt collection, e g., 

Expenses of debt collecting office 
Legal costs for debts realisation, etc 

(iv) Financial and general administration : Examples of selling costs 
included under this head are 

Royal^^s^es 
Discot^^^d allowances. 

Admitiiiy ^^^osts prorated to telling function 
Sales invoicing^ 

Accounts 


Distribntioa Costs. During the time lag between the completion 'of 
manufacture of a product and placing it m the hands of the customer, certain 
Qxpimses like storage and transportation costs are meurred. These overhead 
f - x ponsga are known as distribution costs. Distribution costs may be grouped 
under the following heads 

(i) Transportation : This includes expenditure on ditferent modes oi 
transport and comprises salaries of vehicle running and maintenance 
staff, depreciation and insurante of xehiiles, etc Other examples 
are : 

Demurrage, wharfage, tods, etc 

Insurance to cover sold goods while they arc in transit 

Expenditure on return of goods and their despatch 

(ii) Warehousing and storage covts : The following expenses majr be 
grouped under this head : — 

Secondary packing for storage. 

Cbst (rf storage of finished products !>u(h as warehouse rent, salaries of warejjiouse 
staff, warehouse oflke expenses, uiternal transport, and depteenUon. 

Loss of finished stock in wardiouse , insurance of finished stodc. 

(lit) Finandal and general administration : Distribution expenses gnHiped 
under this head are : 

Cost of carrying stock investment. 

Buying of siqiplies for Distnbution departmem. 

Admiifistratkm overhead apportkmed to dntribuffou. 

Finaodal atxxwote and cost aeeountiiig of disinbatto 
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It will be seea from the above that the functions ot selling and distribution 
are 8q;>arate and the expenses under the two heads can be easily segregated. 
There is, however, overlapping of the two functions in some undertakings where 
selling and distribution overhead costs are merged together. The common 
accounting practice in the U.S.A. is to group together all after-production costs 
under one head, termed as distribution costs. The main reason for this is that 
from the cost ascertainment point of view, maintenance of selling and distribution 
overhead as separate enities does not serve any useful purpose. Unless expenses 
are high in specilic cases where separate treatment in detail is necessary, selling 
and distribution overhead costs are dealt with together. 

Accounting of Selling and Distribution Overhead. The procedure for the 
accounting of selling and distribution overhead usually comprises a three-stage 
analysis discussed below : 

(i) According to nature or object of expenditure. 

(ii) By functions or cost centres (or locations). 

(ill) By products or cost units. 

(f) Analysis by nature and object of expenditure : Soling and distribution 
expenses are analysed into a number of basic or pr^|[||Vtypes in accordance 
with their nature and object. Each type of expense!^ allTited a Standing Order 
or Cost Account Number. Items of expenses, as and when incurred, are booked 
to the Standing Order Number to wliich they belong. This classification is similar 
to the classification and collection of manufacturing overhead. 

It is difficult to lay down an exhaustive list of types under which selling and 
distribution overhead may be classified. The classification gi\cn below is by way 
of illustration : 


Advcriising 

f CCS 

Packing 

ConunisMim 

1 1 eight 

Postage 

Customs duty 

Heating 

Poster 

Depreciation 

Insuiaiicc 

Rebates 

Discounts 

Ligiifing 

Rent 

Bxcise 

Materials and consumable slotcs 

Repairs 


Just as dilTcreiU items of manufaciuiing overhead costs beliavc differently 
with the volume of output, some items of selling and disUibution overhead vary 
with the volume of sales or production, while others are fixcit. Selling and 
distribution expenses may accordingly be di\ iuvd into three categories, viz. fixed, 
variable, and semi-variable. For example, with regard to the volume of sales, 
salary of sales executive in the head office is fixed, travelling allowance and salary 
of field salesmen arc semi-variable, and commission paid to salesman is 
variable. 

(ii) Fimctional analysis : This is similar to the departmentalisation and 
apportionment of manufacturing overhead to cost centres. The following are the 
main t^peiational ftinotions by which selling and distribution overhead may be 
ftirtlMr irff iiw i fli fd Fwb of these functions (which are like departments or cost 



Analysis of Selling and Distribution ov^hcad b\ nature ot expenses and functions 
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oeatres), is ia charge of an executive head so that with the help of functional 
analysis, responsibility can be fixed on the executives. 


1. Direct selling 

2. Advertising and sales promotion 

3. Transportation 

4. Warehousing and storage 


5. Credit and ocdtection 

6. Financial 

7. General administration 

8. Miscellaneous 


Selling and distribution expenses analysed according to the types under the 
various Standing Order Numbers, as described in the preceding paragraphs, are 
further allocated to one or the other of the above functions to which they pertain. 
Items of general overhead which cannot be allocated to any particular function 
are apportioned, i.e. distributed prorata to these functions on suitable basis. 
When no suitable basis is available, intuited proportions are applied. The method 
of analysis is shown in the statement in Fig. 11. 

The above analysis is also extended to locations, i.e. to the various territories, 
sales olliccs, etc. and to customers, salesmen, etc. Thus, each item of selling and 
distribution cost is first analysed by functions and then by locations. The 
procedure is similar to the primary and secondary disyj|^^ns of manufacturing 
overhead ; each function or location constitutes a for the accounting 

and control of selling and distribution oserhead. The secondary analysis by 
locations is illustrated in Fig. 5.2. 


Function 

Basis ot 
allocation 

1 

*5 

Rs. 

‘J 

^ c 

|.a 

Rs. 

— • o 
— c 

^ 3 

r'-i 

Rs. 

R. 

? Territory IV 
North Zone 

Direct !»elUng 

Direct 

40,000 

5,000 

15,000 

8.000 

12*000 

Advertisement and 

Sales value 

10,000 

5,000 

1,000 

1,500 

2,500 

sales promotion 

Transportation 

Distance 

8,000 

2,000 

3,000 

1,000 

2,000 

Warehousing & 

Sales volume 

5,000 

.500 

3,000 

500 

1,000 

storage 

Credit dt collection 

No. of orders oi 
percentage of cash 
collected 

im 

200 

1,400 

200 

200 

Financial 

Saks value or value 
of stock 

xm 

250 

1,350 

400 

1.000 

OcnenI administration 

No. of orders* 
tnvoicesg or sales 
voucher 

1,500 

100 

500 

100 

800 

Miscellaneous 

Direct 

500 

SO 

250 

50 

150 


Total 

Rs. 70^000 

13,100 

23,500 

11,730 

19,650 


Fif. S.2. . Analysis of Selling and Distribution Overhead by Locations 
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The bases commonly used for apportionment of selling and distribution 
overhead to fbnctions or locations are given below : 


SeOinie and DtstrUnmon Overhead 
Adveitisement 
Warehousing 
Rent 

Insurance 
Depreciation 
Transport 
Credit contiol 


Base 

Sales value or physical unit 
Sales volume 
Floor space 
Value of iMoperty 
Capital value of assets 

Weii^t or number of packages, or distance carried 
Number of orders 


Certain expenses hke remuneration of salesmen etc , freight charges, packing 
materials, etc may be allocated direct. A detailed discussion of these expenses 
has been made elsewhere in this chapter. 

As already stated, the analysis of selling and distribution overhead according 
to locations etc assists m fixing responsibility. The analysis also facilitates 
a-scertamment of the^|prgm of profit earned by each location, as illustrated 
below : 


ZONAL PROFIT STATEMENT 


Zotit West 

Penod 

Januan, 19 


Sales 

Factoo cost of sales 

Selling and distribution overhead 
(as per anal>bis statement) 

Rs 24,000 

Rs. 11,750 

Rs 

10.000 

Cost of sales 


Rs 

^\750 


Net Profit 

Rs 

4 250 


(i/i) Analvsn by products or group of products • Selling and distribution 
is next analysed by products or group of products (see Fig 5 3). The analysis is 
similar to the absorption of manufacturing overhead in cost units However, 
there are two points of dissimilarity between the methods of analysis of selling 
and distribution overhead by products and the absorption of manufacturin|; 
overhead in products. While no item of manufacturmg overhead is ditectlj^ 
identified with cost units (if otherwise, such itenv would no longer be an item df 
overhead), some items of selling and many items of distribution overhead lil^ 
packing, transport, etc , may be allocated to products. Direct allocation is fi 
sbnple aflhir where separate selling departments exist for specific product^ 
Birtber, while manufacturing overhead is absorbed in the cost of manotacturg, 
sdling and distribution overhead. like administration overhead, is apportioned 
to the cost cfj^iods sold. 

Anidysis of sdling and distribution overhead may also be made by product 
groups. For this purpo^ the products may be groups in accordance with their 
common fadors Hke price, method of sa|i^ soiewnea, and sales orders. For 
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Fig. 5.3. Analysis of Selling and Distribution Costs by Products 
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example, analysis may be made according to the goods sold at wholesale price 
and goods sold at retail price. 

It will be observed that analysis of selling and distribution overhead by 
products is simply an extension of the functional analysis. It measures the 
effectiveness of the selling and distribution costs with regard to their application 
to the various products. Such an analysis is said to be an analysis by manner of 
applieation. There are two other methods of analysis by manner of application, 
riz. (a) by channels of distribution and methods of sales, and (b) by customers. 
The various channels of distribution for this purpose are ; (i) direct to customer, 
(ii) through re'ailers, and (iii) through a chain of wholesalers and retailers. 
Customers may be classified according to the size or frequency of purchases 
made by them, or according to the nature of their operation. 

Functional costs which cannot be directly allocated to cost units are 
apportioned by the following methods 

(a) A rate per article : The base selected may be the number or some 
other physical unit of product. Advertisement, transportation, and 
warehoi^^ expenses may be apportioned by this method. 

(b) A perce^i^^of turnover : This is suitable for tqiportionment of 
direct sellin^.osts, general administration and finance cost, and 
miscellaneous expenses. 

(c) A percentage of cash collected : This may be used for apportionment 
of bad debts and other credit collection expenses. 

(d) A percentage of works cost : This is often used for apportionment 
of fixed selling and distribution cbsts. 

(e) A percentage of stock of finished gooih 

(f) According to the number of orders. 

(g) According to the number of invokes. 

(hj A percentage of value added (i.e. total sale minus cost of materials). 

The best method is to analyse each item of expense and allocate it to different 
products on the basis of services rendered. 

Analysis of selling and distribution overhead by products, metfiods of sales 
etc. offers the following advantages : — 

(i) Profit or loss may be computed for each product, for each method of 
sale, and for each type of customer. Remedial action may be ta|ken 
by concentrating efforts on less profitable lines or by attogelber 
dropping out such lines. 

(ii) Excessive selling and distribution costs against a particular product 
or type of customer may be curtailed. 

(iii) Selling prices may be adjusted with reference to the selling and 
distribution services needed by each line. 

An Ulustratimi showing analysis by products and the net profit from each 
product is given in Pig. 5.4. The figures for the West Zeme have been taken and 
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it has been assumed that only three products are sold in this Zone. Selling and 
distribution costs have been apportioned to the three lines on the basis of sales 
value. 


Profit and Loss Statement 

Zone; fVeilern Pciiod ; January, \9 



Total 

Product HI 

Product B2 

Product B3 

Basis of 


Rs, 

Rs. 

Rs 

Rs. ; 

apportionment 

Sale^ 

40,000 

20,000 

12,000 

8,000 

Actual 

Factory cost 

24,000 

12,000 

8.000 

4,000 

Actual 

Administration Os'crhcad 2«400 

Selling and Distribution 

1.200 

800 

400 


Overhead 

11.750 

5.875 

3.525 

2.350 

On the basis 
of sales value 

Total cost 

^8,150 

19.075 

12,325 

6.750 


Net Profit 

Rs. 1.850 

925 

(-1 325 

|[.250 



Fig ^ 4. Analssis of Profit and Loss b> Proiiif 

w 



Another example is given below to illustrate the methods of analysis 
discussed in the foregoing sections. 

t SAMPLE 5.1. 

A coinpan> manulactuics two models of a machine and distributes iltcm in three sales 
ureas. The budgeted profit and loss acconni foi a >car i« 

Sales : 


Aica 


1 arge 

Sii 1 

Total 



Rs 

Rs 

Rs. 

A 


12,500 

-.5.0t)0 

37.500 

B 


25.000 

^7,500 

62.500 

(' 


^7 500 

62,500 

1,00,000 



75,000 

1.25,000 

2.00,000 

Production cost of sales : 





Large (60% of sales) 



45,000 


Small t70% of sales) 



87.500 

L.32,500 

Gross Profit 




67,.500 

Direct selling and distribution costs : 





Area 

A 

R 

C 

Total 


Rs, 

Rs. 

Rs. 

Rs. 

Salesmen’s salaries 

3,625 

4,000 

1,875 

9,500 

Salesmen’s expenses 

M25 

7.50 

625 

1500 

Sales oflSoe costs 

1,750 

1,550 

1,200 

4,500 

Advertising 

Carriage 

350 

675 

850 

600 

400 

725 

1,600 

1000 





20.100 


20 
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Indirect selling and distribution costs ; 
Advertising 
Carriage 
Warehousing 
Credit control 
General administration 


R$. 6,000 
Rs. 1.100 
Rs. 3,8S0 
Rs. 2,200 

Rs. 4,000 17,150 

Rs. 37.250 


Budgeted net profit 

The budgeted analysis of sales is ; 

Large 


" Rs. 30.250 

Small 


Safes area 

Sales volume 

0. of 

Sales volume 

No. of 


(machines) 

ders 

(machines) 

orders 

A 

2.000 

300 

2.000 

400 

B 

4,000 

500 

3.000 

500 

C 

6.000 

200 

S.OOO 

300 


The cost manual of the company states that ; 

(i) Indirect selling and distribution costs are to be apportioned to sales as follows s 

Advertisement and general administration : On the basi^ of sales value 
Carriage and warehousing : Sales volume 
Credit gantrol : Number of orders 

(ii) SellingB^-listribution costs of sales areas arc to be apportioned to models on the 
basis ofroRN^luc, 

Your arc required to : 

(a) Prepare a comparative statement showing an analysis of budgeted selling and 
distribution costs by sales areas ; 

(b) Prepare a comparative budgeted profit and loss statement for each model by sales 
areas ; 

(c) Show the budgeted average net profit per unit for caeli model in each sales atca 

it. C. M. /!.. Pr H-^Adapteih 


ANSWER : 


Analysis of budgeted selling and distribution co%fi by sales areas 


Areas 


Cost 

Total 

A 

B 

c 


Rs 

Rs. 

Rs. 

Rs 

Direct 

Salaries 

9,500 

3,625 

4.000 

1.875 

Salesmen's expenses 

2,500 

1.125 

750 

625 

Sales office costs 

4,500 

1.750 

1,530 

1400 

Advertising 

1,600 

350 

850 

400 

Carriage 

2,000 

675 

600 

725 

Total 

20,100 

7,525 

7,750 

4,825 

Indirect Apportionment basis 

Total 

■ “a 

Areas 

B 



Rs. 

Rs. 

Rs. 

Rs. 

Advertising Sales value 

6,000 

1.125 

1,875 

3.000 

Otfriage Sales volume 

1,100 

200 

350 

350 

Warehousing Sales volume 

3,850 

700 

142s 

1,925 

Credit control No. of orders 

2400 

700 

1.000 

500 

General 

administration Sales value 

4,000 

750 

1,230 

2,000 

Total 

17,150 

3.473 

5,7W 

7,975 

Orand total 

37456 

11.606 

13,450 

12,600“ 
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Comparative profit and has statements for each model, tales area~wlse 


Areas 


Large 



Small 


A 


fc 

^ A’ ' 

B 

C 


Rs, 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Sales 

12,500 

25,000 

37,500 

25,000 

37,500 

62,500 

Product ciist 

7,500 

15,000 

22,500 

17,500 

26,250 

43.750 

CJross Profit 

5,000 

10,000 

15.000 

7,500 

11,250 

18,750 

Selling and distribmton cosh 






(Apportionment of aica costs to models on the basis of >ales value*) 


Salesmen's salaries 

1,208 

1,600 

703 

2.417 

2,400 

1,172 

Salesmen's expenses 

375 

300 

234 

750 

450 

391 

Sales office cost 

583 

620 

150 

1,167 

930 

750 

Advertising 







(direct plus indirect) 

492 

1,090 

1 275 

9 a 3 

1,635 

2,125 

Carnage 







(direct plus 

292 

380 

478 

583 

570 

797 

Warehousing 

233 

490 

722 


735 

1,203 

Credit control 

233 

400 

188 

m 

600 

312 

General administration 

250 

500 

750 


750 

1,250 

Total 

Rs. 3,666 

5,380 

4,800 

7,334 

8.070 

8,000 

Net Profit 

Rs 1,334 

4,620 

10,200 

166 

3,180 

10.750 

Sales un)t> 

2,000 

4,000 

6,000 

2,000 

3,000 

5,000 

Net profit pci unit 

Kt 0 667 

1.155 

1 7 

0 083 

1,06 

2.15 


•Appoitiontncni of sales area «>>ls to the products in made in the f i .nving ratio> 

Area A Large ; Small . : 12,500 : 25,000 i.<* 1 ; 2 

Area B Large : Small ; : 25,000 : 37,500 i.e. 2 3 

Area C’ I arge : Small . : 37,500 : 62,500 i.c. 3 • 5 

Comparisoa of Selling and Distribution Costs Anal>sis witfa the Accounting 
of Manufactoring Overhead. We have seen that the basic techniques of analysis of 
selling and distribution costs are similar to those adopted for the aa'ounting of 
manufacturing overhead. Some of the differences undei lying the costing 
procedures of these tvt'o categories were stated earlier, llie ditfercnces which 
arise mainly due to basic difference in the cha'^tclcristtcs ot the t ' o types are 
summarised below : 

(a) Analysis of selling and distribution costs is more in the nature ol 
statistical costs, tlie analysis is not ordinarily tied up with the 
a<w>nwting records but is operated outside the books of accounts. 

(b) It is difficult to set up standards for most of the selling and distribution 
costs. As a result, the analysis of such costs is mainly historical. 

(c) and distribution costs are charged to cost of sales only. Any 
unallocated cost is taken as reduction of the profit for the jwiod. If, 
however, an expenditure relates to jobs made to order, it may be 
dsarged to manufheturing overhead. 
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(d) Unlike the accounting for manufacturing overhead, the anal3rsu of 
selling and distribution overhead cannot be considered to be a 
continuous process of accounting. In those organisations which 
do not need such an elaborate process of analysis of selling and 
distribution costs for the purpose of control, the analysis may be made 
intermittently as and when desired. 

(e) Manufacturing overhead is allocated and apportioned to cost centres 
but cannot be normally charged direct to cost units like products, 
processes, and jobs. .Selling and distribution costs are apportioned as 
welt as directly allocated to products and also to customers, territories, 
salesman, etc. 

Control of Selling and Distribution Overhead. There are certain special 
features attached to selling and distribution costs (some of these have already 
been discussed) which make their analysis more detailed and exacting with the 
result that their control is rendered comparatively difficult. In most cases, it is 
not possible to direct!) identify or link selling and distribution costs with units oi 
production becau^^e costs are generally incurred after production has been 
completed. The il9ab^ce of selling and distribution overhead depends upon 
'.everal outside factors, like distance of market, terms of sale, and extent of 
competition, due to which fixation of standards for certain items of expenses 
becomes difficult. 

The main problems involved in the control of selling and distribution costs 
are as follows 

(i) There is no control over custonwrs and competitors. 

(ii) The capacity of a sales organisation cannot be properly defined. 

(iii) Staff and representatives employed outside are not susceptible to 
control due to lack of direct supervision. This necessitates the use of 
incentive systems for remunerating such staff. 

(tv) Market price may be established without reference to the cost of 
production of the individual business. 

(v) Data regarding market operations are difficult to obtain. 

(vi) Capacity of the market cannot be accurately determined. 

(vii) Sometimes the difference between making or not making a sale is not 
apparent or clear. 

Many of the items of selling and distribution overhead are in the nature of 
pdhey costs or discretionary costs which are largely uncontrollable at the lower 
levds of management. As in the case of other elements of costs, the control of 
seBing and distribution overhead may be effected, either without a piedetermined 
plan by comparison with past actuals, or with the help of budgets and standards. 

Cmnparison with past performance : The expenses for a period are suitably 
analysed and each item U compared widi the corresponding expenditure incurred 
during an earlier period. The coqaiMiison imy be made between the amounts 
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incurred in the two periods, or between the percentages of the expenses to the 
sales volumes in the respective periods. 

This is only a rough and ready method and has little practical value in large 
concerns incurring large amount of expmtditure. There being no suitable target 
for measuring performance, no effective conclusion can be arrived at. 

Budgetary control : The method is simitar to that adopted for the control 
of manufacturing overhead. The expenses are segregated into fixed and variable, 
i.e. the overhead costs that are incurred whether or not any sales are effected 
are separated from those costs which vary with the various levels of sales and the 
actual selling and distribution costs incurred are compared with the budgets. 

Standard costs : These are dealt with in Chapter 12. 

Treatment of Certain Items of Selling and Distrilmtioa Overhead. The 
problems involved in the accounting of some of the items of selling and distribution 
overhead are discussed in the following paragraphs. 

Advertisement (Sales Promotion) ; In many undertakings, advertisement 
costs constitute a significant portion of the selling e.xpensedHf advertisement is 
on general lines meant to increase the demand for ail th^f^oXcts of the concern, 
the expenditure is treated as selling overhead and recovered in the cost of goods 
sold, by one of the methods already described. 

The cost of advertisement for individual products is also an item of selling 
overhead but the expenditure in such cases is directly allocated to the product 
concerned. When a combined advertisement is meant for more than one product, 
apportionment of the cost is made to the various products on the basis of sales 
turnover or any other technical assessment that the management nsiders suitable. 

Heavy advertisement costs, the effect of which is felt on future sales, should 
be deferred and charged to the goods sold in the future periods. Advertisement 
costs which benefit the current sales are charged to the accounts for the current 
period and the balance amount, which is deferred to the subsequent accounting 
periods, may be charged either on the production of a future limited period or 
on a specified quantity to be manufactured in the future. In certain cases where 
the advertisement is of a permanent nature, e.g. permanent neon signs or hoarding 
sites, the cost should be capitalised and its depreciation charged to selling overhead. 

. Incidentally, all advertisements are not part of sales promotion cunpaign but 
they may be necessary for the efficient management >f the business. Advertisement 
may be required for staff recruitment, opening of new offices, change of 
telephone numbers, etc. Some of the advertisements have the character of a 
statutory requirement, e.g. notices in respect of closure of share transfer books, 
calling of meetings of shareholders, notices of legal proceedings, etc. All these 
expenses are treated as administration overhead. Advertisement regarding 
invitation of tenders in connection with purchases may be treated as purchase 
department costs. 

An fxsmplff Ulustrating the apportionment of advertisement costs to products 
Is given on the next page. 
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EXAMPLE 5.2 

A comp4in> ts producing three t>pe» of products, A, B# C. Fhe sales territory of the 
company is divided into three areas X, Y and Z. The estimated sales for the year arc as under : 


Territories 




X 

Y 

z 


Product 

Rs. 

Rs. 

Rs. 


A 

50,000 

20,000 



B 

30,000 

— 

80.000 


C 

-- 

70,000 

40.000 

Budgeted advertising cost is as under : 






Territories 




X 

Y 

z 

Total 


Rs. 

Rs. 

Rs. 

Rs. 

Local co^t 

3,200 

4,500 

4,200 

11,900 

General 


- 


5,800 

You arc required to find the advertising cost per cent on sales for each product and territory 

showing how you will present the statement to management 

(/. C,W.A, Inter) 

ANSWER ; 





General advertising tost of Rs. 5,800 is allocated to territories on ihe basis ol sales value. 

as follows 






Sales value 


General advei tising cost 


Rs. 

Rs. 

Rs, 


Territory X • Product *A 

50.000 


1,000 


B 

30.000 


600 




RO.OOO 

— 

1,600 

Territory* Y : Product A 

20,000 


400 


C 

70,000 


1,400 




90,000 


1,800 

Territory Z , Product B 

80,000 


1,«)00 


C 

40,000 


800 




1,20,000 

- - 

2,400 





Rs. 5,800 

Local costs allocated to lerritories are apportioned to pitxluct.s on (he basis of sales value 

Territory X : Product A 

50.000 


2,000 


B 

30,000 


l»200 




80,000 


3,200 

Territory Y : Product A 

20,000 


1,000 


C 

70,000 


3,500 




90,000 


4,500 

Temtory Z ; Product B 

.80,000 


2,800 


C 

40,000 


1,400 




1,20,000 

— 

4,200 

Statenjent of advertisement cost : 






Territories 




X 

Y 

Z 

Total 

% 00 sales 

Rs. 

Rs. 

Rs. 

Rs. 


Product A 3,000 

1,400 


4.400 

6.28 

B 1.800 

— 

4,400 

6J00 

9.64 

c -- 

4,900 

2,200 

7,100 

6.45 

Total R*. 4.800 

Ks.6300 

Rs. 6.600 

17,700 

6.10 

%0tttale4 6.00 

7.00 

9.30 

6.10 
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la many organisations advertising costs constitute a major portion of 
marketing costs and numerous methods and types of media are used for 
advertising a company’s products and services. Despite its size and importance, 
it is not always possible to measure the effectiveness of the amount spent on 
advertising and as such, a proper cost benefit analysis of advertising is often 
rendered difHcult. The reasons arc : 

(i) There is a time lag between the incidence of advertising costs and the 
benefits achieved. The time lag is more prominent in cases of long 
term advertising plans where the benefits come much later. 

(ii) The benefit of advertising is sometimes not apparent. In certain 
cases, the benefit may be insignificant or even nil. For instance, 
simultaneous sales campaign by one or more competitors may nullify 
the effect of a company’s advertisement. 

(iii) The benefit, say increased sales, may be achieved through the operation 
of factors other than advertising ; it is difficult to segregate the benefits 
of these factors from the benefits obtained through advertising. 

(iv) It is likely that advertising may not create additional demand but it 
may merely advance the timing of sales. 

(v) General economic conditions in the country may influence the 
effectiveness of advertising. 

It is, therefore, essential to keep the above poinD^i^^ew for an effective 
cost benefit analysis of advertising. The two importam aspects to be considered 
are : (i) the identification and segregation of the other factors creating increased 
sales demand, and (ii) computing the present value of the benefits, if the time lag 
between cost and benefit is significantly long. 

Control of advertising costs through budgets is discussed in Chapter 1 1. 

Bad Debts : Opinions differ with regard to the treatment or bad debts. One 
view IS to exclude bad debts fiom costs on the ground that tlK-.e arc income due 
but not realised and are, therefore, financial losses only. If, however, it is decided 
to include bad debts in costs, the method of treatment will depend upon the position 
of the Billing or Credit Collection Department in the organisational set up of the 
undertaking ; the expenditure will be treated as selling overhead, if this department 
is under the contrt>l of the Sales Department. In case billing and credit collections 
are the responsibility of the Accountant or the Secretary, bad debts are charged to 
administiation overhead. Heavy bad debts which arc of an abnormal or 
exceptional nature should not be charged to cost accounts. 

Finished Stock Waste and Loss : This is .reated as distribution expense. 
The loss of each product may be ascertained separately and allocated direct to 
individual product costs. Losses arising out of different causes should be 
distinguished. While unavoidable wastage due to inherent properties of the stock 
items such as shrinkage, evaporation, etc., and avoidable wastage due to faulty 
handling and storage may be included as part of distribution cost, abnormal 
waste and loss due to deterioration, obsolescence, and heavy damages should be 
written off to the Costing Profit and Loss Account or to the Profit and Loss Account, 
when the accounts are integrated. 
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Market Research Costs : Market research costs consist of expenditure 
incurred for a continuous study and exploration of the market for ascertaining 
the potential demand for a product or service and the factors that would stimulate 
the demand. The expenditure on market research is in the nature of policy costs, 
the amount of which would vary in accordance with the policy of the management. 
The function of market research includes the study of potential markets, area 
analysis (i.e. study of sales in each market), future trends of consumers' size in 
population and their tastes and habits in different areas, study of competitors' 
participation and competitive products, channels of distribution, trading 
practices, etc. Market research is a specialist's function ; its cost is normally 
included under selling overhead and accounted for in the usual manner. 

Packing Costs : Packing for products may be of the following three types 

(i) Ordinary or primary packing which is necessary tor protection and 
convenient handling of the product. The cost of such packing is 
included in manufacturing costs as prime cost. 

(ii) Cost of packing which facilitates transportation of the product from 
the factory to the consumer is distribution cost. Cost of special 
packing! the customers' request may, however, be charged to the 
specifi^lf 

(iii) Fancy packinf^ meant to attract customers is a form of advertisement 
the cost of which is treated as selling overhead. 

Packing department overhead which cannot be directly allocated ma^ be 
suitably apportioned to the above-mentioned three functions. The next step is to 
apportion the cost to the various products. This may be done on the basis of time 
or labour cost of packing utilised by each product. If that is not practicable, the 
sales values of the products may be adopted as the basis. 

Post-sales Services : Some concerns offer continued free services during a 
stipulated guarantee period after sales. Sometimes, parts and components arc 
also replaced tree of cost. The expenditure on this account includes cost of spare 
parts and materials, salaries, wages, and travelling expenses of the service staff, and 
overhead pertaining to the servicing department. Such expenses are treated as 
selling overhead. 

For control purposes, the expenditure on post-sales services may be analysed 
and investigated. Free replacement of parts may be charged to the manufactiiriog 
department responsible, damages in transit may be charged to the delivery 
department, defects in designing to the design department, and so on. 

I 

Royalties awl Patent Fees : Payments of royalties and patent fees may be 
made pwriodically as a fixed charge just as rent or they may be based ehhef on 
the units sold or on units of production. If based on sales, the expenditufb is 
charged to selling overhead. If payment is made in the form of rental or if it is 
based on units produced, the expenditure is treated as an item of factory overhaad. 
In the iattm case, it may also be taken as a direct charge to the cost of 
production. 
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Satesniea’s Rcmuiienitioa : Remuneration paid to salesmen and sales agents 
comprise salary, commission, and travelling expenses. With reference to the 
volume of sales, remuneration may be divided into two parts, viz. the fixed or 
indirect expenses such as salary, and the variable or direct expenses such as 
commission. Commission is paid either at a fixed percentage for all products or 
at varying percentages for individual products. In both cases, the expenditure is 
directly allocated to the products. If the rate of coitunission is not uniform but 
varies with each transaction, the expenditure involved is treated as an item of 
general selling overhead and accounted for in accordance with the methods 
previously discussed. 

Transit Insurance : The amount of premium covers the risk of goods lost 
while in transit, if the insurance relates to more than one product in transit, 
the total amount involved may be apportioned on the basis of the value of 
the merchandise, taking into account the transit distance involved. If the 
premium is based on finished stock, the amount may be appoi lioned on the baitis 
of the value of sales. 

Warehouse Rent ; A convenient basis of apportionment of warehouse rent is 
the floor area or volume occupied by each item of wamj^se stock, or the 
number of packages if they are of uniform size. If tyWlfis is not firm and 
is impracticable, technical estimation should be macK of the weight of the 
particular pioducts lying in the warehouse and the nme or period of storage. 

Warehouses established by a company in various locations near the market 
meet the purpose of serving the customer in a quicker and better way. With 
large number of warehouses, emphasis is laid on greater and prompt availability 
of products but at the same time this results in the increase of physical distribution 
costs in the shape of inventory holding costs, waichousing cosU transportation 
costs, and order processing and handling costs A cost beneflt analysis is, 
therefore, necessary, to determine the cost effectiveness of moving and keeping 
stocks of products nearer to the market. 

Products are often transported from one or more plants to a number of 
warehouses situated in different markets, each movement involving a different 
transportation cost. The problem involved in such a case is to evolve a 
transportation schedule that would meet all demands from current inventory at a 
minimum total transportation cost. These aspects are discussed in Chapter 19. 
in which we deal with Linear Programming-Transportation Problems. 

Market Segmentation. Market segments arc ubdivisions of a market into 
homogeneous meaningful customer groups for the purpose of guiding market 
strategy. Market segments may be organised aocor^ng to products, types and 
sizes of customers, geographical territories, salesmen, channels of distribution 
etc. Each segment » considmed to be a distinct entity which helps in locating 
and comparing marketing opportunities. Customer satisfaction, extent of current 
demands, the operation of competitive process, and such other related factors may 
be studied market s^jmentwise so that the needs of each segment may be indentified 
and action taken accordingly. For instance, steps may be taken to : improve 
under-devdoped segments, adopt differential policy for each segment (say, by 
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leaviag out the saturated segment), concentrate marketing policy on few lucrative 
segments when resources are limited, and make effective cost benefit analysis for 
each segment. 

Analysis of Sales. Safes may be analysed in a number of ways and according 
to market segments. The analysis may take the form of sales over a number of 
periods : this would reveal trends, periodic or cyclic movements, seasonal or 
fluctuating characteristics, etc. and assist in formulating sales policy on a long 
term basis. 

The methods of sales analysis according to the different types of market 
segment and the purpose served by each are discussed below : 

(i) By salesmen : The turnover for each salesman is ascertained so that : 

(a) actual sales ntay be compared with past period sales, budgeted 
sales or sales quota (in the absence of budgets), or the 
performance of one salesman may be compared with that of 
another and corrective action taken where necessary, 

(b) volume of sales may be compared vis-a-vis the selling costs for 
the purpose of contrt)lling the latter, and 

(c) useful data may be provided for fixing sales commission 
flL^nus payable to salesmen. 

The methods ofe\uation of performances of salesmen arc discussed in 
he next section. 

(ii) By sales territories : The volume of s.ales is analysed according to 
the territory so that : 

(a) comparison may be madp vvith budgets, i.e. the potential sales 
of the territory, 

(b) the contribution of each territory to the net profits of the 
company may be determined, 

(c) selling and distribution cost may be controlled by co-relating 
them with sales volume, and 

(d) the market research workers may assess the extent of penetration 
of competitors in the field. 

(iii) By product or product lines ; Such an analysis has the following uses : — 

(a) The net profit for each product is ascertained and compared 
with past data for control purposes. 

(b) Production is planned according to profitability. This assists 
in deciding upon the product mix ; weak lines mt|y be 
strengthened, reduced, or discarded altogether. 

(c) The trend of sales of each product is ascertained. 

(d) It assists in the control of selling and distribution cosis by 
Unking them with the sales volume for each product. 

(iv) By customers : This serves the following purposes ; — 

(a) Net profit is ascertained by each type of customer. 

^) Data is provided for maintaining a reasonable balance between 
the various types of customers and foi determining the extent 
of discount to be allowed to each. 
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(c) Customer-wise sales potential may be ascertained so as to help 
in future sales drive or to find out the effect of a programme of 
sales promotion already undertaken. 

(v) By channels of sales : The use to which such an analysis may be put 
to are as follows - 

(a) The profits for various channels, e.g. wholesale, retail, export, 
etc. may be ascertained. 

(b) the relative viability of each channel can be assessed. This 
helps in planning future policy regarding the various channels. 

(vi) By size of orders : This would be useful in the following manner 

(a) Cost of handling and transportation may be compared with 
the sales volume of the various sizes. 

(b) Trade discounts on quantity for the various sizes may be 
decided upon. 

fvii) By unit price : This analysis gives information regarding price trends 
that may be useful for formulating price policy. 

(viii) By penoas : Comparison of sales over a number of periods ; 

(a) reveals trends, periodic, or cyclic mojji^nts. seasonal or 
fluctuating characteristics, etc., and 

(h) assists in formulating sales policy on ST long-term basis. 

Evaluation of Performance of Salesmen. Salesmen (for the purpose of 
evaluation of performance, we shall take this term to include selling agents, sales 
offices, regional sales offices etc.) are the kingpin in the marketing policy and 
programme of a company and much of the company’s success of the marketing 
strategy depends on the efficiency of its salesmen. It is but natur.d, therefore, that 
the management would like to keep a close watch on each salcsiti.m and evaluate 
his performance in order to know his individual worth. As already stated in the 
previous section, the evaluation of salesmen is made by d'weloping suitable 
standards against which the performance of each salesman would be judged, 
just like the method wc adopt for the evaluation of performance of the managers 
in the other sectors of the organisation. The standards or targets for this purpose 
may be one or more of the following 

(i) Sales achieved (Sales turnover) ; 

(ii) Gross profit or contribution on sales ; 

(iii) Precentage of sales quota achieved : 

(iv) Number and volume of new business ’"tained or business lost ; 

(v) Number of calls made. 

The particular target or targets established will vary from company to 
company depending on the drcurastances relevant to the issue. Most companies 
use sales turnover (item (i) above) as a yardstick for evaluting the performance of 
their salesmen. Sales turnover, however, may not be at times a Mtisfaclory 
yardstick for the purpose. A salesman may show a high turn-over to his credit by 
concentrating on quick selling products with low contribution margin neglecting 
the high contribution margin products which may be comparatively difficult to 
sdl. 



31< 


NON-MANUFACrURINO COSTS 


An illustration to demonstrate the evaluation of performance of salesmen is 
given below : 


EXAMPLE 5.3 

A company manufacturing a number of brand products selU them thiough four selling 
agents appointed f^or the four different sales territories of the company. E, N. S and W The 
company has fixed selling prices for each of the products but the selling agents have been allowed 
the hfeedkmi to offer discounts or charge 'extras* from the customers within rt l%to 5% of the 
stipulated pi ices, at their discretion All discounts and extras are passed on to the company's 
account. The selling agents get, besides the fixed monthly salaries, a commission of 5% on the 
value of ordeis booked m a month Monthly sales quota are fixed for each selling agent 


The actual data for a particulai month were as follows - 


Selling agent E 

Rs 

Conunission paid 1 .245 

Standard cost of sales quota foi the month 12.500 


N 

Rs 

1,497 50 

12,000 


Sales sariance 

Volume 

Pnee 

Coninbution margin variance (price) 


100 b 100 A 

200 A 50 r 

1.500 f 1,000 F 


S 

Rs. 

1,393 75 

12,000 


100 A 
25 A 
600 A 


W 


Rs. 


1,520 

18,000 


200 f 
200 h 
Hoo r 


You arc lequired to^aluatc the performance of each selling agent on the basis of actual 
contribution made, and rank them accordingly How does the ranking differ from the ranking 
on the basis of orders booked and why'* (F Favourable A Adverse) 


ANSWER . 

The actual marginal contributKin made b> each individual selling agent is computed as 


follows 

Selling agent 

L 

N 

s 

w 


Rs 

Rs 

Rs 

Rs. 

Commission paid 

1,245 

1.497 50 

1,393,75 

1,520 


20 

20 

20 

s20 

Total orders booked 

24,900 

29.950 

27.875 

30,400 

Sales variance 

Price 

200 A 

(-)50 F 

25 A 

t— )200 F 

Volume 

(— ) 100 F 

too A 

too A 

(-)200 F 

Sates quota for the month 

25,000 

30,000 

28,000 

30,000 

Standard cost of quota sales mix 

12,500 

12,000 

12,000 

18^ 

Omtribution mix variance 

1,500 F 

1.000 F 

(— )6()0 A 

100 F 

Actual contribution 

14,000 

13,000 

11,400 

I8«|t00 

Ranking on contribution basis 

H 

ill 

IV 

I 

Ranking the basis of orders booked 

IV 

II 

nr 

I 


While W terntory ranks first both according to oootriootion and total sates orders bookedt 
itie ranking in respect of the other territones on the two baaesdiffiBit. This la beemue the 
contribution margin of the varioui products are different and so are the tales mix for each 
territory. Thus, although N has booked orders which have a total value less than that of W only* 
the sales contributton margiQ is low compared to B whlrii has the least sales turnover. 
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Evalnatioii of DistribntiOD Altermtives. In the present day marketing 
strategy, the products of a manufacturer, producer or seller reach the consumers 
through a series of middlemen or intermediary agencies, commonly termed as 
distribution channels, These channels to mention a few, are : wholesalers, retailers, 
selling agents, commission agents, distributors, bankers, discount houses, etc. The 
marketing manager frequently changes over from one distribution channel to 
another for improving sales, providing more effective customer service and for 
various such reasons. In these circumstance, he would like to have a cost benefit 
analysis of the feasible alternatives to enable him to select the best possible 
distribution channels. Thus evaluation of distribution alternatives has an 
important role to play in marketing strategy. 

Each distribution system produces a different level of sales (and so. different 
levels of related profits) and incurs different distribution costs. The main objective 
of evaluation of distribution alternatives is, therefore, to determine the one which 
will bring in the highest profits through maximisation of sales by incurring the least 
costs. Tlic prc;cs;> .»( evaluation primarily constitutes a consideration of the 
relationship between the sales volume and the related costs j^each alternatise. 

In the process of evaluation, the sales under eaej^f the proposed systems 
are estimated in the first place. In the next step, the distribution costs for the 
alternative channels are estimated, The costs for this purpose will consist of 
not only the costs directly allocated to the particular channel but will also include 
a share of the common distribution costs apportioned to that channel. Cost 
analysis of the alternative channels may be made by computing the rate of return 


as illustrated in the following chart : 

C’hannel 1 

CJhannel 11 


Rs. (lukh) 

Rs.(lakh) 

Estimated sales, S 

30.t)0 

4.V00 

hstimatcd distribution a>^ts. 

1.00 

1.75 

Return on investments, (S C) S 

29.*X)'I.00 29 

4“^ 25 J 75 25 Upprox) 


On the above ba.sis, C'hannel I yielding a higher return will be preferable. A 
decision will, however, be taken after also considering the non-cost factors involved. 
Two such factors arc the control aspect and the flexibility aspect ; the channel 
which is more susceptible to control (e.g. own sales staff compare., to outside 
agency) will be preferable and a channel which is more flexible, i.e. the one that 
can be changed easily without binding the company on a long-term basis to a 
particular channel, will be a better choice. 

The sales-cost analysis of the alternatives may also be made in the break- 
even form by plotting a char' (Fig. 5.5) showing costs at different sales levels for 
each alternative. It may be noted that the break-even chart shows clearly the 
in the fixed distribution costs involved under the alternative channels. 
While at break-even sales, the costs involved for both the channels would be the 
Mm#,, Channel I is preferable when sales are expected to fall below the break- 
even point and Channel n is suitoUe if sales go above the bieik-even point. 
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B.E 


Sales 

Fig. S.S. Break-even chart for distribution alternatives 
RESEARCH ANiWyHJfELOPMENT COSTS 

Research cost is dennea as the cost of searching for new or improved products, 
new applications of materials, or new or improved methods, processes, systems or 
sendees. Research may be carried out departraentally by the research ^aff of 
the organisation or it may be entrusted to outside associations. On the other 
h jind , there may be companies whose business regularly includes undertaking of 
contracts in the nature of research and development work. The cost of research 
includes the cost of initial experimentations, tests, and subsequent small scale trial 
runs to prove the results of research. The expenditure is normally comprised of 
wages and salaries of the research and testing stall', materials and facilities utilised 
in laboratory and research department, payment to outside organisations, etc. 
Research may be of the foUowing types 

A. Pure or Basic research to gain general know-how regarding production 
or market, not directed primarily towards any specific application. 

(i) General research not connected with any specific product. The 
benefit of such research cannot be assessed a^nst particular products. 

(ii) Routine research or tests for quality and specifications of input and 
output 

B. Applied research, which applies basic research knowledge in pgsctice ; 

(i) Research for improvement of existing jn’oducts, methods, or 
equipments. 

(ii) Research for exploring or establishing new products, processes, 
methods, or equipments which oflfer opportunity for more profits. 

(iii) Research for providing improved measures of safety, health, and 
convenience. 

(iv) Research for raw material and other resources utilisatimt 

(v) Reseaidt into human felatioos and management of men. 
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Devehpment cost is the cost of the process which begins with the 
implementation of the decision to use scientific or technical knowledge to 
pr^uce a new or improved product or to employ a new or improved method, 
process, system etc. and ends with the commencement of formal production of 
that product by that method. 

Development starts where research ends ; development expenditure is the 
cost incurred for putting the results of research on a practical conunercial basis. 
To take an over-simplified example, research reveals that it is scientifically and 
technologically feasible to manufacture a particular product in accordance with a 
specified design. Development is the next stage when laboratory and feasibility 
studies are made and a trial (or make-up) pilot or proto-type run is made. A small 
unit of the product is manufactured under practical production conditions in 
order to test whether large scale manufacture would be commercially sound. 
Only after this test is successful, full scale production i*. undertaken. Thus, 
development forms a bridge between research and production though it is more 
akin to the latter The fruits of research arc passed on to development and the 
results obtained from development work arc passed on to benefit production. 
However, the functions of development and research, part^Arly applied research 
overlap sometimes and since it becomes difficult to dr^j^^^ie between the two, 
the terms arc often uscd synonymously. 

Special Features of Research and Development Cost. There are certain 
features attached to research and development which should be carefully studied 
before attempting to evolve a suitable system for the accounting and control of 
research and development expenditure. These features are : 

(i) Expenditure is incurred ahead of ak.iual product' n and may not, 
therefore, be charged to current production. 

(ti> The amount r>t expenditure may often be substantial. 

(iii) The expenditure may at times be entirely infruciuous, the research 
being unsuccessful, yielding no tangible result. 

(iv) Benefit of research and development is felt over a number of future 
years. 

(v) Difficulty in fixation of proper standards for control of research and 
development expctiditurc. 

(vi) The objects for which research and development is undertaken arc 
varied and, therefore, different accounting treatments arc required for 
different circumstances. 

In the prevailing competitive conditions, research and development is essential 
not only for the growth of a business but sometimes, even for its very survival. 
Continuous research and development is being carried out in a large number of 
industries which spend large sums on it. 

P ig pq p t of Research and Dcvelopinent. The various purposes for which 
research and development is carried out arc : 

(a) To acquire better basic knowledge and know-how ; 

(b) To create new products, processes, services, and equipments so as to 
improve the company's financial position by maximising (uxifit ; 
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(c) To improve upon the existing products, processes, etc. with a view to 
retaining or enlarging profits by keeping the products competitive in 
quality and price and by making them more acceptable to the market : 

(d) To find new uses for products, processes, etc. ; 

(e) To improve the organisation and layout of the business ; 

(f) To explore possibilities of obtaining and retaining a larger market : 

To find better methods of service to customers ; 

To search for opportunities of expansion into other fields which may or 
may not be related to the present business. The intention, of course, is 
to increase profits through such diversification. 

AccomnlatioB of Research and Devdopmeot Expenditure. Accumulation 
of research and development expenditure is essential for the following reasons ; 

i) for review of costs to date vis a vis future sales and profits ; 

ii) for planning the activities subsequent to research, e.g. development, 
pilot run and marketing : 

iii) for evaluation of performance with relation to past pertormance or 
performs^' of another unit (inter-firm comparison). 

The coilection*ot nrearch and development costs is made through the usual 
,)rimary documents like materials requisitions, labour time cards, invoices, and 
vouchers. The vouchers record spec'al items, e.g. royalty, patent right, and cost of 
rectification. 

Research and development expenditure may be identified by its nature, i.e. 
basic or applied research or development, 'by the elements ol cost, by business 
sector and by project. Each research and development project is allotted a project 
work order numixr. Separate series of work orders or suitable codes should he 
used to distinguish each class or type of research and development expenditure. 
All expenditure under the direct elements, viz. materials, salaries and wages, and 
direct allocatable costs are booked to the respective work orders. Some of the 
expenses like special staff, supervision, handling expenses, and equipment 
maintenance can be directly allocated to particular research and development order. 
Fixed costs, e.g. depreciation, insurance, rates, and taxes are accumulated and 
prorated to the various orders on a suitable basis. Items of general overhead 
such as proportionate share of purchase department expenses and general 
maintenance may also be suitably apportioned to each research and development 
project on a reasonable basis. Expenditure on basic research projects which ire in 
the nature of theoretical, academic, or educational research costs should alto be 
aocttinulated under separate work order nuinbers but no portion of the general 
overhead should be charged to these projects. The expenditure on such project.s 
is in itself an item of overhead cost whidi should be equitably apportioned. ; 

Aecaontiag of Rcaearch and Devdopment Costs. The proUems encountered 
in the accounting of research and development costs arse doe to the following 
causes : 

(i) The expenditure is in the notore of pre-prodnctioii costs and there is a 
cottflderaUb time lag between the incidence at expenditure and 
reaHsation of the benefit. 
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(II) There is no immediate production, or the production is so small that it 
becomes difficult to charge such costs to products. 

It IS because of these difficulties that the accounting of research and 
development costs has been a subject of some controversy. Three methods are 
available for charging research and development costs, viz., 

1 Charge off to costs of the current period on revenue basis. 

2 Capitalisation, so that the costs may be amortised on a long term basis. 
Deferment and charge off to costs of the next /M(» or three years — a short- 
term amortisation. 

Research and development costs may be regarded as a function of produc ion 
and they may be charged to cost of goods sold by direct allocation to specific 
products or ticated as overhead costs to be recovered through the general overhead 
rates. 

There aic various arguments for and against charging research and 
development costs in current revenue. Whether an item of research and development 
cost should he cvnit. '■ ed or charged to revenue accounts depends upon two fac»ors. 
VI/. the nature of expenses included in the costs and the objective and likely results 
of the rc'C.irch and development. Research may be aim is- not for 

benefiting a particular product but to contribute to the g'^raTcfficiency and growth 
of the business. Reseat ch and development may also be undertakcn.with a view to 
bettering the results in the factory (and also in the oflicc) by finding out improved 
in.tteiKtls, methods, pioccsses. handling methods, plant layout, etc. and for 
developing additional or new products. The conservative view is to charge off 
these costs to current revenues, parlicul irly in the case of general research which 
does not result in pi oducts, cither at prc^ent or in future Tl'.e arguments in support 
of this rttethod are as follows : - 

(a) All reseat ch and development expenses Jo not result in new processes 
or saleable products. • 

(b) Some of the research and development proiccts may result m failures. 

(c) These expenses may be incurred simply to maintain the present 
competitive jsosition of the concern. 

(d) It IS difliciilt to assess the period over which the know-how or 
knowledge acquiied may be spread over: 

(c) It may be more advantageous to recover a substantial portion of the cost 
immediately, particularly in the case of new products whose future sales 
may drop once the novelty wears off and competition sets m. 

(f) In certain cases, the effect of these costs on future revenues may be 
doubtful. 

When research and development is directed towards a specific product or 
process, existing or future, but it is not considered desirable to add the expenditure 
to the cost of jproducts, 'there being no production or very little production in the 
current perio^l, the expenditure may be capitalised. If the benefits of the research 
and development are to bo derived in subsequent periods on a long-term .basis, the 
expenditure may be capitalised and an amount charged to the costs every year in a 
manner similar to the charging of depreciation: In case, however, it is considered 
desirable to recover the cost over a short terra of two or three years, the same may 
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be treated as a deferred cost. This method is thus a compromise between an 
immediate charge to revenue and the long-term capitalisation. The expenditure is 
treated as fictitious asset and carried over in the Balance Sheet for amortisation in 
subsequent years. 

llie arguments advanced in favour of amortising research and development 
expenditure (which incidentally, are the points against the procedure for charging 
to current revenues) are sununarised below : 

(a) The increase expected in the earnings in the future is due to the efforts 
of research and development and so future periods should bear a 
legitimate share of such expenses. 

(b) Charging the expenses in the current period results in wide fluctuations 
in costs and profits. 

(c) \Mien a patent results from research and development, it is but reasonable 
that the cost of the patent should be amortised in future years which 
receive benefit from it. 

(d) It is not correct to charge expenses not directly related to current activity, 
to current costs and profits. 

The methods ^f accounting of research and development costs in specific 
situations are discu^fcjylow ; 

General {i.e. Basic^nrsearch costs ; These are not linked with any particular 
product, equipment, or method, etc. Further, the results of such research arc not 
definite— the benefit may be felt in the .same year or in subsequent years, or the 
research may not yield any fruit at all. General research co>ts arc treated as items 
of overhead : research cost on products or^on methods of manufacture is treated 
as factory overhead, market research as selling overhead, and research on 
administration and management os administration overhead. For control and 
accounting purpose, each item ofgeneral research cost is allotted a Standing Order 
Number. As in the case of repair and maintenance costs, a fixed amount for 
research and development may be provided in the accounts against which the 
actual expenditure incurred is set off. 

Costs of applied research : These can be allocated to the products for which 
they are incurred and are sometimes treated as pre-production costs. If cost\ 
are heavy and the result of such expenditure is likely to benefit production of 
future years, the costs may be treated as deferred revenue expenditure and 
apportioned prorata to future production. If the research is for the improvement 
of existing products or method of production, the cost may be charged partly 
in the current year and partly deferred, if necessary. Research cost incurred for 
asset improvement, i.e. for the purpose of increasing capacity or effective production 
capability of an asset, is capitalised. 

Corf of development : This is treated in the same manner as applied research 
with the small difference that it is easier to link development with specific products, 
method or equipments. Most development expenses are heavy and bcMuie the 
quantum of production may not be sufficient to bear the charge during the 
development stage, development costs are deferred and absorbed in later periods. 
Sometimes, an amortisation fund is created and charged to future accounting 
periods, the charge to each period depending upon the size of production and 
what the tndfic can bear. 
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Unsuccessful research and development : If such expenditure is normal and 
provided for in the budgets, it should be charged to overhead costs ; otherwise, 
it is written off to the Profit and Loss Account, as charging it to the cost of the 
period will vitiate costs. Pure research which is carried out continuously but does 
not give any tangible result should not be taken as unsuccessful and the cost of 
such research should be treated as an item of overhead. 

The longer a project continues, the greater is the cost and higher the 
temptation not to abondon it. Decision to abondon a project should be taken 
ut the right point' of time. 

Research and development on behalf of a customer ; The cost of such research 
and development is cither treated as overhead cost or charged to the customer's 
|ob. 

Research and development for new products : If there is no production in 
the year, the expenditure is treated as deferred revenue. Tiic expenditure is 
carried over as an asset in the Balance Sheet to be accounted for in the subsequent 
ycar(s) when production is established. If production has already started but is 
not sufficient to bear the entire expenditure of research and development, a portion 
of the expenditure is charged to current co.sts and the rest de^^d. 

Research and development jor existing products research and 
development is undertaken with a view to improving and developing the existing 
products by correcting defects, reducing waste, improving quality, etc. The 
expenditure on such schemes need not be deferred but should be charged to current 
costs, treating it as manufacturing overhead or selling overhead depending upon 
whether the re.scarch and development work is meant for improving production 
capabilities or for improv mg the v olumc of sales. The cost of incomplete research 
and development work should Ik carried over to the .icxt year a» " rk-in-progress. 
in a manner similar to the carr> forward of incomplete prqje is in respect of 
new products. 


1 . 


2 


3. 


4. 


5 . 


EXAMINATION QUESTIONS 

Whai .irc adminisiraiivc expenses? Administrative expenses arc gencialls apportioned 
to products I'lihcr as percentage on production cost or as a pcrceni.sgc on ctmvcrsion 
cost. Which of the tvwi methods will you recommend for an e"gincering concern 
manufacturing a variety of products to customer’s specification in both ferrous and 
non-ferrous metals? Give reasons why you consider the method rcaunmended bj 
you is the more equitable one. d- C. IT. A.. Inter) 

What problems arc encountered in applying administrative costs .\artly to the 
manufacturing and partly to the selling departn. ts of a concern ? 


(/. C. IK A., Inter) 

What are non-manufacturing costs? Give at least four illustrations of significant 
items of non-manufacturing costs in any factory kiwwn to you. Explain how these 
non-manufacturing costs are contrtrfled. (/. C. Ik. .4., Inter) 


Your company directors feel that the administrative costs are high and still increasing. 
Prepare a suitable tabu* <tion to bring out increase in cost in each function under 
idministratioit and draft a report to the directors suggesting measures for the adequate 
oontrol of administration cost. (I- C. W. A., Final) 

Due to increase in the cost of administration in diCferent directions, management is 
impelled to make improvements and economies. List some of the important 
directions in which administrative cost can be reduced, indicating the actions to be 
udeen in implementing them. < f 
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6, Due to heavy stockpiling to cover the requirements for three years, a manufacturing 
concern enters into a cash credit arrangement with its bank and pays heavy interest 
on the overdraft. Can this be absorbed in the manufacturing cost? If so, how? 
Give briefly your reasons. (/. C. If. A., Infer) 

1. A dep^irtracntal stores offers a liberal discount on sales to the employees. Employees 
arc eligible to buy from any department up to a certain limit depending on theii 
saliiry. Hitherto, these discounts were treated as discounts on sales and classifled 
as sales overhead. 

i'he Sales Manager who has been appointed recently takes objection to this 
practice. Me feels that discounts are legitimate labour costs pertaining to the 
departments in which the employees work and should be treated as overheads 
relating to the Personnel Division. 

As a Cost Accountant of the company discuss the issue ihori>ughly and give 
your considered opinion. {/. C If. A., Finaf} 

8. A manufacturing and selling organisation comprises the following set-up : 

(a) A sales department of its own, which lays down ptdicy and lixiks aftci geiicia! 
soles promotion. 

(b) A selling agent for the whole of India, who employs >alesmen to c*»lkci o^dcI^ 

and w'hpcovcrs the de! crcdcre risk of customers, against a 5 ovciall commission 
paid the manufacturer. 

(c) Distributor^o some depressed districts in the north who pa d a commission 

of 6% by the manufacturer and are further aided by special advertising in these 
districts. Discuss the problems involved in computing selling eu^ts m this 
organisation and the analysis required in order to bring out differences in selling 
costs in different areas. {I. (* If*, 't., I muh 

9. Consumer Gtwds Ltd, manufacture four lines of piodncts in iheir Calcutta factoiy 
and market them througlioui India at fixed selling p.'ccs Selling and dssiribiituui 
costs form a substantial part of (he total cost. 

Design a summarised statement to inform the managing directtn of the 
Company s monthly operating results (/. C. If 4., Fmaii 

10. The X Soap Co. manufactures slabs of washing soap fi>r dcliv^iy to u cential 
warehouse. Here they are wrapped in paper, packed in cm^cs (12 dozens to a c;isc» 
and despatched to the wholesalers in the city. 

Make out a statement of packing and disiiibution cost for a month showing 
at li.ast 10 Items of oist and show the cost per case of soap (/. C A., Final) 

11. A departmental store is organised into six major dvpartments, each n.srK>nsibIe foi 
its own purchase and stocks subject to general management policy in regard to retail 
price mark up. The retail price mark up policy is to add the following percentage^ 
to purchase costs : 

Utility goods 15% (this applies to four departments) 

Luxury goods 30% (this applies to two departments) 

Suggest a system for the computation of selling and administrative cost in this 

organisation and their levy to products in order to determine the profitability of 

different products and profitability of departments. (/. C. FT. A, Final) 

12. Electrical Products Ltd., Calcutta market their six different products through fout 

regional sales oflkes in India. As the Cost Accountant to this company, you arc 
required to prepare a statement showing the per formance of each region for purposes 
of discussions at the (Quarterly Regtonal Sales Managers* Conference. Prepare a 
proforma of such a statement adding a brief note on the salient points presented 
therein. (/. C, fV. A*, Final) 

13 . Oistributbn costs constitute a large profwtioo of the local marketing expense in 

certain organifation. Describe how you wouM control the cost of each aspect of 
dif!ribuia>n, (/. C W. A,, Final) 
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14. A manufacturing concern with a wide range of products seeks your assistance in 

controlling the selling and distribution expenses. Indicate any four major items of 
this nature and state how you will control them. (/. C IV. A., Inter) 

15. A company maintains a market research and advertising department . The expenses for 
market research arc of the order of Rs.lO lakhs a year and expemes on advcriisemcnt 
are of an equal amount. The company markets various types of consumer 
goods, such as wearing apparel, patent medicines, cosmetics, radiograms, ere. The 
modes of advcriisemcnt include audio-visual methods, free samples, gifts, etc How 
would you apportion the expenses to the dilTcrcnl lines of goods with a view to 
recovering the expenses from sales as well as to controlling the expenses? 

(/. C. W. A., final) 

16. Dcliiic market research and discuss a Cost Accountant’s cr>ntribulion to such function 

in a sales organisation. U, C. IK A., Final) 

17. The expenditure on advertising is large and spread over n variety of forms of 
advertising. Gi\e a layout of the form in w'hicii you would present a statement 
showing an analysis of such expenditure allocated to various products. 

d. C. IV. .4.. Final) 

18. For purtx>scs of product costing, explain how would you or apportion each 

of the following items of overhead : 

la) travcIlcrV s;darlcs, commission and expenses . 

(b; after-sales service costs , 

(c) warehousing costs ; 

fd) nvirkct rc icarch C. M. A.. Ft. U) 

l<^ i^iseuss briefly the main purposes of analysis of sales tur^ver. 

Prepare a sales ami profit analysis statement, using suitable figures to bring out cltarly 
the influence of pnxiuct mix on profit. (f. C. IK A.^ Final) 

20 What arc the of products which generally require after-sales service? WTiat arc 
the problems likely to be encountered in the recovery of after-sales service cost and 
how can these be solved? (/. C. IK A., Final) 

21. How would you control the cost of post-sales service of domestic sewing machines 

which pros'ides for replacement of defective pa't** -ind ma inic c free of cost for 
two years and on a charge basis thereafter? C. H . A., Final) 

22. Beauty Aivls Ltd. manufacture three diflcreni products and the foilow-ing are the 
details of cxfwascs incurred by them on advertisement during the year 1969 


(i) 

Exhibition stalls 

R.. 

30,000 

«i) 

Sign boards and posters 

Rs. 

25.000 

(iii) 

Neon liglits 

Rs. 

20,000 

(iv) 

Cinema slides 

Rs. 

10,000 

(V) 

Brochures 

Rs. 

5,000 

(Vi) 

Newspaper advertisement 

Rs. 

5,000 

(viO Samples 

The sales turnover for the ye.sr were ; 

Rs. 

5.000 


Product A 50,000 units @ Rs, 10 a unii 
R 5,00,000 units @ Rs. 2 a unit 
C 1,00,000 units @ Rs. 15 a unit 

Some of the above items of expenditure arc incurred jointly for more than one 
product (c.g. exhibition stalls) whilst some others specifically for each product (e.g. 
sample). Prepare a sta». ment showing the advertisement cost chargeable to each 
product for the year mentioning dearly the bases used for apportionment of expanses 
and any oth-jr assumption that you have made. (/. C. IK A.. Final) 

23. A company produces a single product in three sizes A, B, and C. Prepare a statement 

showing the selling and distribution expenses apportioned over these three sizes 
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applying the appropriate basis for such apportionment in eadi case from the particulars 
indicated. Express the total of the cost so apportioned to each size as--- 

(1) Cost per unit sold (nearest paisa) 

(2) A percentage of sales turnover (nearest to two places of decimal) 


The expenses arc ' 

Expenses 

Amount 

Basis of Apportiofumnt 

Sales Salaries 

Rs. 

10,000 

Direct charge 

Sales Commission 

6,000 

Sales turnover 

Sales office expenses 

2,096 

Number of orders 

Advertising : General 

5,000 

Sales turnover 

Advertising ; Specific 

22,000 

Direct Cliurge 

Packing 

3,000 

Total volume in eft. of 

Delivery expenses 

4,000 

products sold 

S ft 

Warehouse expenses 

1,000 


Ci-cdit collection expenses 

1,296 

No. of orders 


Rs. 54.392 



Data available relating to the three sizes arc follows 



Total 

Size A 

Si/c U 

Si/c C 

(i) No^Ej^lesmcn all paid salary 

10 

4 

5 

1 

(ii) UniRsolR 

IU,400 

3,400 

4,000 

l/XK) 

(ill) No. of orders 

1,600 

700 

800 

100 

(iv) Percentage of specific advertiMiig 

I00«„ 

30- 


30?;, 

(v) Sales turnover (Rs.) 

2.00.000 

58.000 

80.000 

(>2,000 

(vi) Volume of eft. pci unit of 





finished product 

— 

5 

8 

17 




(/. C W. 

A., Inter) 


24. In a large company engaged in the sale of consumci products, physical disirilnitiim 
of finished products to warehouses and down to the retailers is an important aspect 
from the point of view of cost of distribution and efficient customer service. Discus*^ 
a procedure for cost control in evolving a strategy for efficient distribution of gtnids. 

(/. C fF. A., Fimi) 

25. Investment of men, money and materials in various Research and Development 

Projects both in the public and private sectors in India is on the iiKrcasc. The urge 
to invest more in this area has been accelerated because of the increasing tax incentive ^ 
offered by the Government. Suggest a method for controlling the expenditure on 
R & D and measuring its efficiency. (/. C. IF. A,, Final) 
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Cost Ledger Accouating. Cost accounting follows the fundamental principles 
of double entry bookkeeping. As in the case of general accounting system, 
transactions relating to factory operations which arc ultimately reflected in the 
cost accounts arc recorded in the books of original entry. Summaries from these 
books arc journalised and posted in the general ledger which contains control 
accounts and subsidiary books. Instead of being posted in the general ledger, 
cost transactions may be recorded in a separate Cost Ledger 'i Factory Ledger. 
Similarly, there may be one general journal to summarise al! original entries or 
separate journals may be kept to record labour, material, and overhead 
transactions. 

As the number and types of transactions in\ol\ ed in aci.j/«ing are numerous, 
a number of individuals arc employed in their recording alS^iialysis. Hence in 
order to facilitate handling, the transactions, instead of being posted in the general 
ledger, are rec<srdcd m a subsidiary ledger. Transactions kept in details in one 
or more accounts of the subsidiary ledger arc posted in totals, at the end of a 
period, to the control aa'ounts. Thus, the balance in a control account represents 
the totals contained in a number of accounts of similar nature in a subsidiary ledger. 
I-or example, the balance in the Work-in-Progress Control Account represents, in 
aggregate, the balances ol the respective Job Accouut-. (An atxo" t is maintained 
for each job.) More often, the accounts in the subsidiary ledgc' arc dispensed 
with and postings are made to the control accounts from detailed information kept 
in subsidiary records. The main control accounts and their functions are 
summarised below : 

Stores Control Account or Swies Ledger Control Account 

Deals with materials transactions : Receipts are posted tioni goods received notes (or 
receipt vouchers) and issues from materials renuisitions or materials issue analjsis sheet. The 
account also records issues of matcit.i!s to outside parties, returns through rcturn notes, and 
stores (inventory) adjustments. The balance of this account represents I'lc total balance of stock 
which should agree with the aggregate of the balances of individual folios in the 'ores ledger. 
(Materials purchased for a specific job arc generally deoi* to the Work-in-Pr,t,icss Control 
Account and not to the Stores Ledger Control Account.) 

Wages Control Account 

. Records labisur transactions : Postings arc made from wage.s analysis sheet. The amount 
IS debited with the gross wages and is cleared by the transfer of direct labour to Work-in-Piogiess. 
and indirect labour to Factory, Administration and Selling and Distribution Overhead Control 
or Research and Development or Carital Account, as the case may be. 

Factory Overhead Control Accoimt 

Deals with manufacturing overhead expeases : To this account is debited the amount of 
indirect material, indirect labour, and indirect expenses incurred, m figures are obtained from 
malcilals issue analysis dieet, wages analysis sheet, and Standing Order Numbers or Cost 
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Acccniimug Numbers summary (discussed in the chapters dealing uilh overhead) The account 
IS credited with the amount of overhead recovered^ as obtained from the applied overhead analysis 
sheet. Where separate Overhead Applied Account is opened, credit is given to this aca>unt 

Work^in^Progress Control Account 

The account is debited with the opening balance of wark*m-progrcss, and material, 
labour and factory overhead costs (recovered) and is credited with the cost of finished goods 

Finished Goods Control Account 

The account is debited with the opening balance of finished go<Hls, the cost of finished 
goods for the period transferred from the Work-in-Progrcss Control Account and the timount of 
adminis<^rat!on oveihead recovered, if administration overhead is not treated as period cost It is 
credited with the cost of sales (b> transfei to Cost of Sales Account) The balance ol the account 
after writing back the unrccovercd administration overhead, represents ur ^‘Oid slock earned ovei 

Administration Overhead Account 

Administration ovcriicad cost iv debited to this account , the amount of overhead recovered 
in the finished goods sold is credited Another method is to dose the Administration Overhead 
Account b> transfer to Costing Profit and Loss Account. In this case, no amount of administratjoi. 
cost IS charged to the Finished Goods Account. When administration overhead is pi orated to 
manufacturing and selling and d stnbution overheads, the Admmi*'trat'on Overhead •. Account is 
credited with the amount so transferred 

Cost of Sales Account 

This account is EPSTM with the cost of goods sold and selling and distnbiPion o.Mhcad 
ecovered, and is closed by transfer to Costing Profit and Loss Account 

Selling and Distribution Overhead Account 

Sellingand d.stnbution costs are debited to the Selling and Diitnbutio’^ Overhead Actoiini 
At the end of the periv^l, the account is wloscd by tran^ter to < ost of Sale ^ Account 

Overhead Adjustment Account 

The amount of under- or ov^?r-absi>rbed fatloo* administration, sclimjr and distnl tjt^on 
overheads is debited or credited to this account The balance at the t nd of a pti od, it not car. cd 
over to the next period, is transferred to Coding Profit and lo>> Av^^^urt o*- proiatcd 
to Cost of Sales Account, Work-in- Progress Acu)unt and Fmr^hcd Stock Auxiunt Somi i me^ 
this account is not maintained and the amount of undc’-- or ovtr-aKorpMon is inn f rnd direct 
to Costing Profit and Loss Account, If the under- or ovcr-absorption is earned ovvr to the next 
accounting period, the amount is credited to Overhead Suspense Account b> debit to Overhead 
Adjustment Account. 

Costing Profit and Loss Account 

This account records the transfer of the amounts of under- and over-absorbed overhead, 
the sale value of goods sold, and the balance from the Cost of Sales Account Abnormal losses 
or gains to be kept out of costs are also debited or credited to this account. The closing balance 
of this account represents the costing profit o loss which should be rcconcilt cl with the financial 
profit or loss. 

Cost Ledger Control Account 

The function of this account which is often referred to as General Ledger Adinpiment 
Aocx>uiit, is discussed in the following paragraph 

In the cost ledger accounting system, the cost control accounts mentioned above 
are kept separate from the financial ledgers that record all financial transaolions. 
No personal accounts are maintained in the cost books but on the principles 
of double entry, all such transactions are contra debited or credited to the Cost 
Ledgff Control Account maintained for the purpose. The Cost Ledger Control 
Aocoont makes the cost ledger self-balancing. In fact, this account is equivalent 
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to the Personal, or Cash or Bank Accounts, as the case may be, in the financial 
books. Financial transactions such as those on account of material purchases, 
miscellaneous expenses, and wages and salaries of workers and staff are credited 
to the Cost Ledger Control Account by contra debit to the various control accounts. 
Similarly, all sales arc debited to the Cost Ledger Control Account. Transfer 
from financial books to cost books, such as of departmental capital work is made 
through this account. Purely cost accounting transactions involving no finances, 
c.g, transfer of manufacturing overhead cost to Work-in-Progress Control Account 
and transfer of finished goods from Work-m-Progress Control Account to Finished 
Goods Control Account do not piss through the Cost Ledger Control Account 
because double entries in respect of these transactions are already complete without 
the Cost Ledger Control Account. 

The principles of Gist Ledger .accounting arc illustrated below ; 

Data assumed : 

ta) (’losiiiR I'.ilancc at the end of the previous acc4>uming period 

Oi Cr 


Scores ( oiiiit)! Ateou'U 

Rs. 2.(kAl 



Woik lit tN . '*NS 0»rtr«jl ^ocounf 

Rs. 6.000 



f mished Ctoodi < oniiol Aecount 

Rs J4,000 



CJtyst I-cdgcr Control Account 


Rs. 

16,000 

(h) \ inancia! t?an at^tions during the accounting period . 




S:ojls pui 




F t»r sUkC 

Rs. 38,000 



To,* uil ji>bN 

Rs. 2.000 



VV ige • and salaries 




i‘aLtor> 

Rs 40.000 



Oflkc 

Rs. 4 000 



Sales ofliu* 

Rs. 6.000 



Gfiotls Siild (saiesi 

Rs.2.00.000 



Other expenses 

Rs. so.r-' 



(c) C ost transactions and cost anal>sis during the pc»-iod . 




Matcn tls issue analysis 




Direct materials 

Rs 2u,000 



Indirect matcn tis (Fy.) 

Rs. 10,000 



Wages analysis 




Direct laNnir 

Rs. 30,000 



Indirect labour (Fy.) 

Rs. 10,000 



Overhead incurred and recovered * 





Incurred 

Recovered 

Manufacturing 

Rs SO.OOO 

Rs. 

65,000 

Administr.iiion 

Rs. 10,000 

Rs. 

13,500 

Selling and Distribution 

Rs. 20,000 

Rs, 

27.000 

Goods finished, at cost 

Rs. 1,20,000 



(’’ost 4>f goods sold 

Rs. 1.38, 000 



Journal enmev ^or the abtivc transactions will be as follows 




Dr. Stores Control Account 

Rs 38.000 



Dr. Work-in-Progress Control Account 

Rs. 2,000 



Cr. Cost Ledger Control Aa*ount 


Rs. 

40.000 

(To record material^ purchased) 




Dr. Work-in-Progress C onirol Account 

Rs. 20,000 



Dr. Factory Overhead Control Account 

Rs. 10,000 



Cr. Stores Control Account 


Rs. 

30,000 

(To rcci>rd issues of direct and indirect materials) 
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Dr. 

Wages Control Account 

Rs. 

50,000 

Cr. 

Cost Ledger Control Account 




(Wages and salaries for the period) 



Dr. 

Work-in-Progress Control Account 

Rs. 

30,000 

Dr. 

Factory Overhead Control Account 

Rs. 

10,000 

Dr. 

Administration Overhead Account 

Rs, 

4,000 

Dr. 

Selling and Distribution Overhead Account 

Rs. 

6,000 


Cr. Wages Control Account 


R$. 50,000 


50,000 


(To record direct and indirect labour, and salaries booked to administration, selling 
and distribution) 


Dr. 

Factory Overhead Control Account 

Rs. 

50.000 

Dr. 

Administration Overhead Account 

Rs. 

10,000 

Dr. 

Selling and Distribution Overhead Account 

Rs. 

20,000 

Cr. 

Cost Ledger Control Account 




(To record overhead expenses incurred! 



Dr. 

Work-in-Progrcss Control Account 

Rs 

65,000 

Cr. 

Costing Profit and Loss Acavunt 

Rs. 

5,000 

Cr. 

Factory Overhead Conliol Account 




Rs. 80,000 


Rn. 70.000 


(FacU)rylj|K*;rhcad recovered ; uniccovcrcd amouni charged to C osting Prolit and 
Loss Ac9m 

Dr. Finished Goods ContrvdJ Account Rs. 13.500 

Dr- Costing Profit and Loss Account Rs. 5(K) 

Cr, Administration Overhead Account Rs. 14^000 

(Administration Overhead recovered ; undcr-rccovcr> chaiged to Costing Protit and 
Loss Account) 

Dr. Cost of Sales Account Rs. 27,000 

Cr. Costing Profit and Loss Account Rs. I,(X)0 

Cr. Selling and Distribution Overhead Account R^. 26,000 

(Selling and distribution overhead recovered ; over-absorption credited to Costing 
Profit and Loss Account) 


(Note : Instead of transferring the underhand over-absorbed overhead diuci to Costing 
Profit and Loss Account, they may be passed through a subsidiary account known as Overhead 
Aiyustment Account.) 


Dr. 

Finished Goods Control Account 

Rs. 1,20.000 


Cr. 

Work-in-Progrcss Control Account 

(To transfer cost of production of finislicd goods) 

Rs. 1,20,000 

Dr. 

Cost of Sales Account 

Rs.l, 38,000 


Cr. 

Finished Goods Control Account 

R!..1.|8,000 

Dr. 

Costing Profit and Loss Account 

Rs.l,6S,000 

Cr. 

Cost of Sales Account 
(To record cost of goods sold) 

Rs.l,i5,000 

Dr. 

LVvst Ledger Control Account 

Rs.2, 00,000 


Cr. 

Costing Profit and Loss Account 
(To record sale of goods ; sales value) 

Rs.2.00,000 

Dr. 

Costing Profit and Loss Account 

Rs. 301,500 


Cr. 

Cost Ledger Control account 

Rs. 30,500 
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The iadividual Control Accounts are shown below : 

STORES CONTROL ACCOUNF 


Balance (b/f) Rs. 2,000 

Cost Ledger Control Account (a) Rs. 38,000 


Work-in-Progress Control 
Account (d) Rs. 20,000 

Fy. Overhead Contiol Account (c) Rs. 10,000 
Balance (c/f) Rs. 10,000 


Rs. 40,000 Rs. 40.000 


WAGES CONTROL ACCOUNl 


Cost Ledger Control Account (c) Rs. 50,000 Work-in- Progress Accoui (i) Rs. 30.000 

Fy. Overhead Control Account (g) Rs. 10.000 
Admn. Overhead Account (hi Rs. 4,000 
Selling & Distribution Overhead 
Account (i) Rs. 6,000 


Rs. 50,000 Rs. 50,000 


FACTORY OVERHEAD CONTROL ACCOUNT 


Ct>st Ledger Control Account (0 Rs 50,000 Work-in-Progress Account (m) Rs. 65,0(X) 

Stores Control Au^ounl (e) Rs, 10.000 Costing Prolil & Loss Acre. jnt (n) Rs 5,000 

Wages Control Account (g) Rs. 10,000 


Rs. 70.000 Rs. 70,000 


ADMINISTRATION OVERHEAD ACCOUNT 


Cost Lcdgci Control AccounUk) Rs 10.000 Finished Goods Control Account (q) Rs. 13,500 

Wages Control Account (h) R'- 4,000 Costing Protit & Loss Account (r) Rs. 500 


Rs. 14,000 Rs. 14.000 


SELLING AND DISTRIBUTION OVERHEAD ACCOUNT 


Cost Ledger Control Account (1) P'. 20,000 Cost of Sales Account (o) Rs. 27,000 

Wages Control Account (i) Ks- 6,000 

Costing ProatA Loss Account (p) Rs. 1,000 

Rs. 27,000 Rs- 27,000 
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WORK-IN-PROGRFSS CONTROL ACCOUNT 

Balance (b/f)* Rs 6,000 Finished Control Account (s) Rs 1,20 000 

Cost Ledger Control Account (b) Rs 2,000 Balance (c^f)^ Rs ^ 000 

Stores Control Acct>unt (d) Rs 20,000 

Wages Control Account (f ) Rs 30 000 
by 0\»crhead Control 
^ccount (ni) Rs 000 

Rs 1,21000 

•Thcs^. represent the opening and closing t^alancev ot co t ot incomplete giH^ds 

NNISHFO 0(X)OS CONTROL \CCOl)M 

Rs f 000 
Rs 1 

Rs I i] ^«)0 


COST OF S A Lf S C(3UN T 

Rs 1 6^000 


Rs 1,6^000 


COSTING PROMT AND LOSS ACXOUNT 


Cost of Sales Account (u) 

Rs 1,65,000 

Selling & Distribution Overhead 


Fy. Overhead Account (n) 

Rs 

5000 

Account (p) 

Rs 1,000 

Administration Overhead 



Cost Ledger Control Account 


Account (r) 

Cost Ledger Control Account (w> 

Rs 

500 

(sales) (v) 

Ri 2.00.000 

(costing profit) 

Rs 

30.50t> 




Rs 2,01 ,000 


Rt 2,01.000 


Finished Goods Control Co ting Profit <S. I oss Acxiuint Oi) 

Aocount(t) Rsl,38 00< 

Selling and Distribution 
Overhead Account (o) Rs 27,000 

Rs 1,65.000 


Balance tb'f) Rs 8 000 (ost ot Sales Acc ‘unMf) 

Work-in-Progress Acco^^ts) Rs 1,20 tXK) Bal iihc (e f) 

Admn, Overhead AocoiW^Sj 13,500 

R, 1,41 500 


R 1,23,000 
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COST LEOOLR CONTROL AC COUNI 


Costing Profit & Loss Aou)unt (v) Rs 2,00,000 

Balance (c/0 Rs 16,500 


Balance (b/f) 

Rs 

16,000 

Stores Control Account (a) 

Ks 

38,000 

Work-m-Pragrcss Control 



Account (b; 

Rs 

2,000 

Wagf s Control Account (w) 

Rs 

50,000 

by 0\ti head Control Account (j) 

Rs 

50,000 

Administration Overhead 



Aeuiunt (k> 

Rs 

10,000 

Selling and Distribution Overhead 



Account (1) 

R$ 

20,000 

i tisting Pr >fil 4L Loss Au^uuiP fwl 


30,500 


Rs2,l< '00 


Rs 2,16.500 


losing balance (wO 



Di 

Cr 


Rs 

Rs 

Wt>rk-i vPiogics 

3,000 


StOlC^ 

lO.OUO 


I in hed CkhxIn 

t <i00 


i oJ 1 edge r t iMtiiol Acet*uni 


16 500 


Rs 16,500 

Rs 16 500 


Anoihcr example oi Cosi I edger avxount*ng in given Klow 
fcWMPLL 6 1 

W tails arc given bcKm of tlit opeuUioas during a ptriod of six months of a nunufactunng 
company wh'Cfi makcN one standard piodut^ Using (he information given >ou are required to 

(a) "how the factory expense civntrol account, administrition overhead control account 
and selling and distribuiion overhead accounts , 

(b) prepare a statement to show what profit will appear m the cost aax)unr , 

(c) prepare a statement to show what piofit will ap^ ^ar in the financial accounts 

Data for a peiiod of six months 

Opening Stock Closing Stock 



Units 

Rs 

Units 

Rs 

Raw materials 





Direct 


15000 


20,000 

Indirect production 


1,700 


3.000 

Work-m-Progrcss 





Diicct nutcruils 


3,000 


3,500 

Direct wageH 


1.000 


1,200 

Factory expenses 


600 


800 

hinished stock 

7,500 

9,000 

10,000 

12,000 
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R&. 

Sales. (1,50,000 units) 2,25,000 

Rent of offices i,300 

Advcrtisuig 2,000 

Srationco 840 

Rates on factor> 2,700 

Salesmen^ commission and expenses 1 .400 

Ins;iirancc ol oRkes 80 

Depreciation of machiner> 6 400 

Warehouse rentals 800 

Repairs to plant 1 ,8S0 

Secretarial wages ^.000 

Salesmen's salai les 6.000 

Insurance of factor> I 100 

Accounting staff vvages 8.200 

Delivery charges 450 

Other factory expcascs 7 950 

Other administration expenses 2.4M) 

Other sales and distnbution expenses 6 250 

Purchase ot materials Direct 65 000 

Indirect production 5 000 

Direct wages 55 000 

Factory indirect wages 1 5 000 

I-oan interest reccised 500 

Included in the factory expenses arc 
Notional charge for use of own premises 2 800 

Notional interest on capital employed in the bus mss 400 


“Other sales and distribution expenses” wrongly contain an amount R 1.5ti0 which 
should be in “other tactory cxpcnscN “ 

The cost accounts arc kept separate from the financ al accounts In the C4>^t auounts, me 
company absorbs factory expenses at 40^*0 ot prime u>si ot hnislud units produced administration 
overhead at Re 0 10 per unit produced and selling and distribution o\crhuad at Rc 0 0<> per unit 
delivered (f C \f I pr n idaptrJ) 

ANSWER . 


(a) Facton Expenses Control 


Opening work-in-progrcss 

Rs 

1)00 

Finished Goods Stock C o*»trol 

Rates on factory 

2.700 

—Fv overhead absorption 

Depreciation (ff machinery 

6.400 

Gosing work-m-progrts'- 

Repairs to plant 

1,850 


Insurance of factory 

1.100 


Indirect materials 

1,700 
f f) 5,000 
(- ) 3>000 

indirect wages 

3,700 

15,000 


Other factory expenses 

7,950 
(+) 4,500 

Overhead a4(ustincnt, over* 
absorption (Balancing entry) 

12,450 

2,720 



Rs 

45 720 
800 


46,520 


46,520 
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Factory expenses absorbed are calculated as follows : 


Rs. 

Opening work-in-progress 


Direct matenal 

3,000 


F>irect wages 

1,000 

4,000 



Add : Direct materials 

15,000 


( + j 65,000 


( ' 

) 20,000 




Add Direct wages 

I.ess Closing work-in-progress 

^5,000 


Direct material 

1,S00 


Difcci wages 

i.aw 

50 too 



IJ4 W 

Prime Ciisi ol I mislica Good- 
I’actory Kxpcnscs absorbed 


45 720 -dP 

^40'■„ofR^ I.14.300I 


Admhtnit anon 0\ ei head Conn ol 


Rs. 

Rs 

Rent of offices 

1 500 

1 inishcci CJouds SttKk Control 

Stationery 

840 

al>sorp! ion of admn overheads 15.250 

fiisurantc ol’ offices 

SO 

Ovcilicad adiustmcnr 

Sccietarial wages 

^,000 

-under absoi ption ( Bal pnng cntr> ) SSQ 

Accounting Staff wages 

S,2U0 


Othei adinniislration expenses 

2.480 



16,100 

16,100 

(a) Units produced Sales elosmgsUKk opening stock 1,^0,000- 10,0()0 7»500 1.52.^00 

Adminisiiation ovciircad aK>srbcd 

1.^2,500 

Re. 0 10 Rs IS, 250 

Selling and Oiunhunon Oveihcad Control 


Rs. 

Rs 

Advertising 

2.000 

C ost of les 

Salesmen's commission and expenses 

1.400 

- absorption of Selling and 

Warehouse rentals 

800 

Distribution overhead 

Salesmen's salaries 

6,000 

(1,50,000 uniKHtld Re. 0.09> 13.500 

Delivefy charges 

Other sales and distribution expenses 

450 


Rs. 



C '50 



f-) 4,500 

1,750 


Overhead adjustment, over- 

1,100 


absorption (Balancing entry) 



13,500 

13,500 
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(b) Cost of Soles : 

Rs. Rs. 

Opening balance 

9.000 

Prime cost 

1.14,300 

Fy. overhead 

45.720 

Admn. Overhead 

15.250 

Less Closing balance 

12.000 


1.72,270 


I ^,300 
850 
2.720 
1,100 


Sales Value 


1,82,800 

2.25.000 

Piotit as per Costing Prorit and Loss 

\ccoutit 

t2,2tX) 

cl Profit as per Cobt Accounts 

Rs 

42.200 


Add Loan interest received 

500 


Deduct Notional 

Deduct Notional 

2,800 


400 


Profit ,is pir I iiU’fitial Accounts 

39.500 



Reconciliation of Cost Accounts with financial Accounts. Phcic arc ccrt.'iin 
transactiims which arc naturally mcludeU in the financial accounts as they relate 
to items of actual expenditure but they do not find a place in tl;.* coNt accounts 
Similarly, there are a few items of costs wImcIi arc mere adjustments or notional 
costs involving no financial outlay ; these arc not included in financial accounts. 

(a) Transactions of a purely financuil nature (both charges and receipts), 
which are included m financial accounts hut not in Cl)^* accounts are ; 

Charges 

Loss on sale or exchange of capital assets 

Expenses such as .stamp duty, discoutit, etc. in connc'ctioit with 
raising and traasfer of capital (transfer and issue of shares, deben- 
ture etc.) 

Loss on investments 

Interest on bank loans and mortgages 

Fines and penalties. 

Receipts 

Profit on sate of stores. 

Receipts on issues and transfers of capital, e.g. fees reoeived on 
issue and transfer of shares etc. 

Receipts on investments (interest received on bank deposits and 
loans) 

Rent receivable 
Dividends received. 


tiU Selling and Distribution overhead 

Add Ailministraiion Overhead under-absoi bed 

Dfduct Factory overhead ovcr-absoibcd 

Deduct ScllinK and Distribution oveihead ovvf-absorK*d 
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(b) Abnormal items of expenditure and income which, if included in cost 
of production, would vitiate costs : Such expenses, which appear in 
financial accounts as well as cost accounts, are : excessive or avoidable 
rejections, defective work and spoilage, heavy losses of stores, losses 
due to theft, pilferage, or acts of nature, abnormal idle time, 
unexpected heavy income in the nature of windfalls, abnormal 
gain etc. 

(c) Appropriations of profit which are not included in cost accounts : 
Payment of income tax and dividends, transfers to reserves, heavy 
donations and charities, and write off of goodwill, preliminary expen- 
diture, and patents. However, these transactions appear only in 
Profit and Loss Appropriation Account and the financial Profit and 
Loss Account is not affected. 

fd) items of controversial nature : There are certain items regarding 
which there is difference of opinion amongst accountants as to whether 
or not iLcae should be charged to cost accounts. These items which 
indude interest on capital, rent on buildings owned, and taxes and 
sometimes, administration overhead in wh^tj^ are discussed in 
Chapter 5. If such items are included in costs, costing and financial 
profits will differ. 

(e) Difference arising due to other reasons : 

( I ) The rates and methods of charging depreciation may be different 
in the two sets of accounts. For instance, the diminishing 
balance method may be adopted in the finuncal accounts as 
per the Income Tax rules, but m the cos. accounts, one 
of the methods based on technical requirements or usage, 
e.g. production hours or production units may be in use. 

(li) Values of stocks of materials, components, finished goods, and 
work-in-progress as per the financial accounts may not agree 
with those taken in the cost accounts. In financial accounts, 
valuation of stocks is made normally on the basis of market 
value or cost, whichever is lower. In cost accounts, stock is 
valued in accordance with the method of au:ounting in use. 
e.g. Life, Fifo. average rate, etc. The stock may. therefore, be 
at average or replacement cost, arginal cost, or standard or 
historical cost. 

(iii) In the method of absorption of overhead at pre-determmed 
rates, there arises a difference between the actual expenses and 
the pre-determined amount charged to cost accounts. In the 
financial acc. unts, the amount incurred only is taken into 
account. 

(tv) Some concerns adopt the method of charging direct wages to 
costs of products at pre-determined rates. This results in a 
difference between the pre^ermined amount charged to cost 
accounts and the actual wages booked in the financial accounts. 


22 
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It will be seen that the cost ledger accounting system differs from the financial 
accounts in many respects. In the former, the stress is on the objective form of 
accounting and the transactions are analysed and recorded according to the purpose 
they serve, while the financial accounts are maintained in a subjective form 
according to the nature of the expenditure. Another major point of dissimilarity 
between the cost and fmancial ledgers is that many of the accounts in the fmancial 
ledger such as Personal Accounts, Capital Assets Accounts, and Appropriation 
Accounts, do not find place in the cost ledger. 

In view of the differences mentioned in the preceding paragraphs, the results 
obtained from the cost and financial accounts differ. The cost accountant furnishes 
various data to assist the management in decision making. It is essential that such 
data should be correct. For this reason and also in order to prove the correctness 
of the figures posted in the two sets of accounts, there is a need to reconcile the 
figures as shown in the cost ledger w'ith those shown in the financial accounts. 
Such a reconciliation is done at regular intervals : the figure of profit either as per 
the cost ledger or as per the financial ledger is taken as the starting point of the 
reconciliation. For example, if the profit shown in the cost ledger is taken first and 
the amounts that jK-/ * rise to differences are added or substracted from it, the 
resultant figure shomS\igree with the profit as shown in the financial ledger. 

Sometimes, certain items like abnormal expenditure not charged to costs, 
notional items included in costs, and under- and over-absorbed overhead are finally 
transferred to the Costing Profit and Loss Account if not carried forwaruto the 
subsequent period. If so, there will be no difference on these accounts between 
the ‘costing profit’ and the ‘financial profit’ and no further adjustment will 
be required at the time of reconciling the profits shown in the two sets of 
accounts. Wliile carrying out the rcconcilliation, therefore, care sliould be 
exerdsed to see whether or not the ‘costing profit’ is inclusive of these 
adjustments. 

A few examples illustrating the method of reconciliation between cost and 
financial accounts arc given below : 


EXAMPLE 6.2. 


From itic following particulars, prepare (a) a statement of cost of manufactutc for the 
year, (b.t a stalemcnt of profit as per cost auwsints and (c) profit and loss account in the financial 
books and a reconciliation of the difference in the profits as shown by tb) and (c; above 


Rv. 

Opening stock of raw materials 1 ,00,000 

Closing stock of raw materials 1,50,000 

Opening stock of finished product 2.00,000 

Closing sUick of finished product 50,000 

Purchase of raw materials 6,00.000 

Wages 2,50,000 


Caicttlate factory overtiead at 25 percent on prime coat. Office overhead will be levied 
at 75 per coU on factory overhead. Actual works expenditure ameufited to Rs. 1,93,750 and 
actual offioe expense* amoonted to Rs. 1,52,500. The selling wds figed at 25 per cent above 
co« price. (/. c. IT. A,, butr) 
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ANSWER : 


Cost of manufacture 


Rs. 

Rs. 


(a) Raw materials 


1,00,000 





+6,00.000 




(- 

-) 1,50,000 




- 



5,50.000 


Wages 



2,50,000 


Factory overhead (25 % 

on Prime cost) 

2,00,000 


Oilicc overhead (75 % on Fy. overhead) 

1,50.000 


Cost of manufactuic 



Rs. 11,50,000 


Statement of Profit (Cost Accounts) 







Rs. 



(b) Opening Stock 


2,00.000 



Cost of manufacture 


11,50,000 



L€SS Closing Slock 


50,000 



Cost of S?h* . 


13,00,000 



Profit (25% of cost) 


3,25.000 



Sales 


16,25.000 



Profit and Loss Account 






Rs. 

Rs. 


Rs. 

(c) To Opening SUyek 


2.00,000 

By Safes 

16,25.000 

„ Raw materials 



Closing Stock 

50,000 

„ (Opening Stock 

1.00.000 




. „ Purchase . 

6.00,000 




IjCss CKxsing Stock 

1.50,000 

5.50,000 



Wages 


2,50.000 



„ Factory overhead 


1,93,750 



„ Office overhead 


1,52,500 



„ Profit 


3,28,750 



- 


16,75.000 


16,75,000 

ReconcHtation Statement 






Rs, 

Rs. 



(d) Profit as per Cost Accounts 

3,25,000 



Over -absorption of 





Fy. overhead 

2,00.000 




(-) 1,93.750 




— 


6,250 



Less undcr-absoiption of 





office overhead 

1,52,500 




(_) 1,50.000 





( 

— ) 2.500 




Profit os per Fiiwnciel AMinints 3t28,750 


EXAMPLE fiJ. 

A oompeny’s net profit os per the cost books was Rs. 23,063 wltereas the audited final 
accounts showed a profit of Rs. 16,624. With the help of the foOowing data you are required to 
proparo a rPCOn^iation statement, aod explain the reasons for the diflbrenoe between the two 
figurea. 
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Profit and Loss Account 
Year ended 31st March. 19x x 


Opening Stock 
Purchase 

Closing Stock 

Direct wages 
Factoiy oveihead 
Gross profit c/d 

Administration expenses 
Selling expeases 
Net Profit 


Rs. Rs. 
2,47,179 
82,154 
3,29,333 
75,121 

2.54.212 

23,133 
20.826 
48,329 
Total Rs. 3.46,500 
9,845 
22,176 
16,624 
Total Rs. 48.645 


Sales 


Gross Profit b/f 
Miscclianeous income 


Rs. 

3.46,500 


Total Rs. 3.^,500 
487329 " 
316 

Total Rs"48,mT 


The costing records show : 

(a) Stock balance of Rs. 78,197 

(b) Direct waft^bsorbed during the year— Rs. 24,867 

(c) Factory owraad absorbed— Rs. 19,714 

(d) Administration expenses charged (g) 3 per cent of scllmg prices. 

(e) Selling expenses charged ® 5 per cent of value of sales. 

(0 No mention of miscellaneous income. (/. C. IK A., Inter) 


answfr;: 

Rs. 

Rs. 

Profit as per Cost Accounts 


24,06^ 

Less : Difference in valuation of closing stock 

78,197 



75,121 

( - ; 3,076 

Factory overhead under*abeorbcd 

20.826 


Selling expenses under-absorbed 

19.714 

22,176 

(--) 1.112 


17,325 

(-) 4.851 

Add: Wages over-absorbed 

24,867 



23,133 

1,734 

Administration overhead over-abeorbed 

10,395 



9,845 

550 

Sundry income not shown in Costing Profit 


316 

Profit as per Financial Accounts 


16.624 


EXAMPLE 6.4, 

Nl A Limited operates on a non-Integrated accounting system. At the end of April, the 
financial accountant has produced the final accounts, shown hslow. Based on these accounts 
and data supplied by the cost accountant, a rcconcilialkM' statemeiit has been prepared, alsoas 
shown below : 

You are required to prepare the following accounts as they would appear in the coot ledger : 

(i) raw material stores ; 

(ii) work-in<progress ; 

(uQ finMiedioods ; 

(Iv) cost clf safes 
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Assume that administration, selling and distribution expenses arc charged lo costs at 

actuals. 


Mant^acturing, Trading and Profit and Loss Account, for the month of April, 19 x x 


Raw materials : 
Opening stock 
Purchases 

Closing stock 

Direct wages 
Production overhead 
Work-in-progress ; 
Opening stock 
Closing stock 


Rs. 

R$. 

Cost of goods manufactured. 

60,500 

3,20,000 

3.80,500 


carried down 

65,000 

3,15,500 




1.25.000 

1.60.000 


Rs. 

6 , 02,000 


36,700 

35,200 

1,500 


i'lnished goods : 
Opening stock 
Goods manufactured 

Closing stock 


R$.6,02,000 

Sales 

45.600 
6 . 02,000 
6,47,600 

47.600 


IK (y)2^ 
10 , 00,000 


6,00,000 

Gross prodt carried down 4,00,000 

Rs. 10,00,000 


Rs. 10,00,000 


Administration expenses 

1 ,10,000 Gross profit brought down 

4,00,000 

Selling and distribution expenses 

1 ,50,000 Discount received 

30,000 

Discount allowed 

50,000 


(debenture interest 

20,000 


Net profit 

1,00,000 



R<i.4, 30,000 

Rs.4, 30,000 

Statement reconciling the profit as per Financial and Cost Accounts 



Rs. Rs. 


Profit as per financial accounts 


1,00,000 

Difference in stock valuation : 

Add: Raw materials 

: closing stock 750 


Work-in-progress 

: opening stock 900 


Finished goods 

: opening stock 1,300 


Less : Raw materials 

closing stock 500 

3,450 

. opening stock '00 


Work-in-progress 

: closing stock 500 


Other Items 

Add : Discount allowed 

1,600 

50,000 

1,850 

Debenture interest 

20,000 


Less : Discount received 

70.000 

30.000 

40.000 

ProduetJau overheftd, over-absorbed 


1,41,850 

2,000 

Profit as per ooet aceoimta 

{!. C. M, A„ 

Rs.1,39.850 

Pt, l—Adaft,i) 



$42 
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ANSWER: 

Cost ledger accounts are as fcdlows 

(i) Kaw material stores account 



Rs. 

Rs. 

Opening stock (b/d) 

61,600 Closing stock (c/d) 

65,750 

(60.5004*1,100) 

(65.000 4750) 


Purchases 

3,20,000 Work-in*progre$s a/c 

3,15,850 


3,81,000 

3,81,600 

Balance (b/d) 

65.750 


Opening stock (b/d) 

(iO Work^in-progress account 

35,800 Closing stock (c 'd) 

34,700 

(36.700-900) 

(35,200 500) 


Raw material stores a/c 

3, 1 5,850 Finished goods a/c 

6,03,950 

Direct wages 

1,25.000 


Production overhead 

1,62,000 


(1,60,000 4 2,000> 


6,38,650 

6,38.650 

Balance (b/d) 

34,700 


Opening stock (b/d) 

(ill) FUdshed goods account 

44,300 Closing stcKk (c\l) 

48,100 

(45,600-1,300) 

(47,600 \ 500) 


Work-m-progress a/c 

6,03,950 Cost of sales a/c 

6,00.150 


— 

— 


6,48,250 , 

6,48,250 

Balance (b>d) 

48,100 


Finished goods a/c 

(iv) Co\t of sales account 

6,00.150 Sales 

10,00,000 

Administration expenses 

1,10,000 


Selling and distribution 

expenses 

1.50,000 


Costing proiit/loss account 1,39,850 



10,00,000 

10,00,000 


Integral AcctMinting. The modern trend is to do away with the maintenance 
of separate sets of books for cost accounting and most companies now use the 
integral or integrated accounting system (maintenance of accounts m integral form) 
that records all hnanciai and cost accounting transactions in one combinetl ledger. 

The advantages of integral accounting are as follows 

(i) The need for separate sets of financial and cost accounts ledgers 
does not exist and the necessity for reconciliation between the two, 
as is done in the case of cost ledger control accounting, is obviated. 
This saves clerical expenditure. 

(ii) There is an automatic check on the correctness of the cost data. 
This ensures that all legitimate expenditure is included in cost accounts. 
Reliable and proved cost data create confidence in the managenient. 

(ui) Fewer accounts and records are requited, and duplication in accounting 
aad naa^vis is avoided 
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(iv) As cost accounts are posted straight from the books of original entry, 
there is no delay in obtaining cost data. 

(v) Integral system oHers an additional advantage from the psychological 
point of view. It shows the complementary status of cost and financial 
accounting which need not be considered as two separate watertight 
compartments. 

(vi) Centralised accounting, which is possible in the integrated system, 
results in economy. 

(vii) The knowledge of financial accounting and cost accounting may 
be pooled together. 

(viii) Integrated accounting widens the outlook of the accountant and his 
staff who are placed in a better position to appreciate the entire 
accounting system. 

(ix) In integral accounting, there is no need to open a ('ost Ledger Control 
Account because it is possible to post each transaction on double 
entiy bat,ss without the necessity for opening a balancing account. 

The essential features of an integrated system are as f„4^s : — 

(i) The integrated system records, besides internal costing transactions, 
t)thcr financial items not normally required for cost accounting. 
Accounts for ctipital expenditure, sundry creditors and debtors, 
share capital, cash and bank transactions, and pre-payments and 
accruals are opened. 

(ii) Store transactions arc recorded in the Stores Cont ol Account. The 
cost of stores purchased is debited lo the Stores ontrol Account 
and credit is given to Cash Account or Sundry Ci editors Account 
depending upon whether the purchase is made for cash or credit. 

(iii) The wages paid arc debited to the Wages Control Account ; contra 
credit is taken in the Cash or Bank Account. Similarly, overhead 
expenses incurred arc debited to the Overhead Control Account by 
credit to the Cash or Bank Account or the Sundry Creditors Account. 

(iv) Suitable cost analysis is made of the transactions relating to material, 
labour and overhead, which arc posted in tiie 'Stores. \\'ages, and 
Overhead Control Accounts and at the end of the accou nting period, 
transfer of the total is made to th Work-in-Progress Account by 
crediting the various control accounts. The day-to-day cost analysis 
made foi this purpose is known as ‘making third entries’. As would be 
apparent, the third entries do not mean entries in the same sense as 
the entry of transactions in ledgers but these are simply a sort of cost 
analysis. 

(v) All accruals arc debited and advance payments credited to the 
respective control accounts by contra entries in the accrual and 
prepayment accounts. 

(vi) Capital expenditure is separated in the process of cost analysis and 
credited to the control accounts by debit to the Capital Assets Account. 
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(vii) Sonietimes a separate ‘Cost Control Account’ is opened to record 
the cost transactions. The Wages Control and Overhead Control 
Accounts are dispensed with and all transactions relating to wages 
and overhead are entered in the Cost Control Account. Materials 
issued to production are debited to the Cost Control Account by 
credit to the Stores Control Account. If a Provision for Depreciation 
Account is maintained, depreciation is credited to this account by 
debit to the Cost Control Account. At the end of the accounting 
period, ‘third entries’ are made and the totals are posted to the Work- 
in-Progress Account by credit to the Cost Control Account. 

(via) The Work-in-progress Account may be s(dit up into three separate 
accounts, viz. Materials-in-Process, Labour-in-Process, and Factory 
Overhead-in-Process Accounts. 

The procedure for integrated accounting is illustrated below. 

EXAMPLE 6.5. 

As at 31st DecembeT, 19x1, the following balances appeared in the Di>inin.il Icdgci «)i 


a company 

operating an integrated accounting system : 



Rs 

*(100 

10 

Fixed 

100 

n. 

Capital and reserves 

HO 

12 

Work-in-Progress : 



Materials in store dc process 

75 


Direct wages in process standard 



Factory overhead in process 


13 

Finished stock 

83 

14. 

Trade debtors 


15. 

Cash at bank 

24 

16. 

Trade creditors 

60 

17. 

Sales 

525 

18. 

Standard factory cost oi sales 

475 

19 

Materials price variance (debit) 

17 

20. 

Direct wages variance (credit) 

3 

21. 

Factory overhead variance (credit) 

12 

Duiog December 19x 1, the followiiig transactims took place . 



Sales (on credit) 

46 


Cash received from debtors 

37 


Cash paid : to creditors 

21 


direct wages 

22 


indirect wages 

8 


Materials bought on credit (standard cost Rs. 45) 

47 


Factory overheads incuired— on credit 

Output (at standard cost) : 

13 


NhUerials 46 

Direct wages 24 

Factory overhead 14 



— 

84 


Standard cost of sales 

41 


Closing valuatiom : 



Direct wages in t^ooess (at standard) 

24 


*^actory overhead in process (at standard) 

20 


You are leqiiired to write up and close off the t^ive aooountt. 

(/. C. Af. A„ Inter- Adapted > 
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ANSWER : 


10. FIXED ASSETS 


1st Dec, y J 


3 1st Dec,x / 



Balance (b/f) 

Rf. 1,00,000 

Balance (c/f) 


Rs. 1,00,000 


11 CAPITAL AND RESERVES 



3lu Dcc.xJ 


1st Dec. y J 



Balance (c/f) 

Rs. 3,10,000 

Balance (b/f) 


Rs. 3,10,000 

12 

WORK-IN-PROGRESS fAT STANDARD) 



I ft Dec. y 1 


3 Ist Dec. y 1 




Rs 


Rs 

Rc 

Balance (b/0 


Finished Stock 



Materials 

75.000 

Materials 

4O.000 


Direct wages 

25,000 

Direct wages 

24.000 


Fy. overhead 

ISOOO 

Fy. overhead 

14.000 


- 

R-,. 1.15,000 

- 


Rs. 84,000 

C’ontiol Accounts transfers 


Balance (c/0 



Materials 

45,000 

Materials 

74.000 


Direct vvagC'* 

23,000 

Direct wages 

24.000 


Ty. overhead 

19.000 

Fy. overhead 

20.000 




- 


Rs. 1,18,000 


Rs. 2,02,000 



Rs. 2.02,000 

htJun. <2 





Balance (h/f^ 





Materials 

74,000 




Direct wages 

24.000 




Fy. overhead 

20,000 




- 

Rs. 1,18,000 




MATERIALS CONTROL 

3ht Dec. x 1 


3 Ist Dec.xl 




Rs. 



Rs 

Sundry Creditors 

47,000 

Work-in-Progress 


45,000 



Materials Price Variance 

2,000 


Rs. 47,000 



Rs. 47,000 


19. MAIERIALS PRICE VARIANCE 



Ist Dec,x / 

Rs. 

JJst Dec. X I 


Rs. 

Balance (b/f) 

17,000 

Balance (c/f) 


19,000 

Materials Control 

2,000 





Rs. 19.000 



Rs. 19,000 
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DIRECT WAGES CONTROL 


S/sf Dtc, X 1 

R^. 

31st Dec X / 

Rs. 

Cash 

22,000 

Work-jii-Progrcss 

23,000 

Direct Wages Variance 

I.OOO 




Rs. 23,000 


Rs. 23,000 


20. DIRECT WAGES VARIANCE 


3 1st Dec, X 1 

Rs. 

ht Dec 1 

Rs. 

Balance (c/f) 

4,000 

Balance (b f) 

3,000 



Diicct Wages Control 

I.OOO 


Rs. 4,000 


R&. 4,000 


FACTORY OVERHEAD CONTROL 


3ht Dec X I 

Rs 

3ht Dec, A / 

Rs 

Cash 

8,000 

Work-in-Progress 

19,000 

Sundry Creditors 

13,000 

• F> Overhead Variance 

2,000 


Rs. 21.000 


Rs. 21,000 


21. FACTORY OVERHEAD VARIANCE 


3Jtt Dee.xl 

R%. 

If/ Dec,xl 

Rs. 

Fy. Overhead Control 

2.000 

Balance (b/f) 

12,000 

Balance (c/0 

10,000 




Rs. 12,^ 


Rs. 12,000 


13. FINISHED STOCK 


I$i Dee.xl 

3ht Dec X / 



Rs. 

Rs. 

Balance (b/0 

96.000 Cash 

37,000 

3lst Dee.*Xl 

Balance (c/0 

1.05,000 

Sake 

46,000 



Rs. 1.42,000 

Rs. 1.42.000 
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15. CASH AT BANK 


1st Dec. X / 


3ht Dec.xl 



Rs. 


Rs. 

Balance (b/0 

24.000 

Sundry Creditors 

21,000 

Sundry Debtors 

37,000 

Direct wages 

22,000 


Indirect wages 

8,000 

Balance (c/0 

10,000 

Rs. 61,000 

Rs. 61,000 


16. SUNDRY CREDITORS 

31st Dec. X / 

1st Dec. X 1 



Rs. 

Rs. 

Cash 

21,000 Balance (b/0 

60,000 

Balance (c/0 

99,000 it Dec. '92 



Materials Control 

47,000 


Fy. ovc'-head 

13,000 


Rs. 1,20.000 

Rs.1,20,000 


17. SALES 


31st Dec.x 1 

1st Dec. X 1 



Rs, 

Rs. 

Balance (c/0 

5,71,000 Balance (b/0 

5,25,000 


315/ Dec. ’x2 



Credit Sales 

46,000 


Rs.5,7l,0«0 

Rs,5.71.000 


18. FACTORY COST OF ALES 


3 lit Dec.xl 


Rs. 

4.75,000 


3Isi Dec. X / 


41.000 


Rs. 

5,16,000 


Balance (b/0 

3Ut Dee.'ii2 
Finished Stock 


IU.5,16.000 


Balance (c/0 


R$.5.16,000 
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Trial Balance on 3Jst Doc. J9x I 

Dr. 
(Rs. *000) 

10. Fixed Assets 100 

1 1 . Capita] and Reserves 

12. Work-in-Progress (Standard) 

Materials 74 

Direct Wages 24 

Fy. Overhead 20 


- 118 

13. Finished Stock 126 

14. Sundry Debtors 105 

15. Cash in Bank 10 

16. Sundry Creditors 

17. Sales 

18. Fy. Cost of Sales (Standard) 516 

1 9. Materials Price Variance 1 9 

20. Direct Wages Variance 

21 . Fy. 0\'eThead Variance 


Cr. 

(Rs-HlOO) 

310 


99 

571 


4 

10 


Rs. 9,94.000 Rs. 9,94,000 


If the Materiald|R^troU Direct Wages Gontrcl, and Fv. Overhead Control Accounts are 
not separately maintained, Qie Work-in-Progress Account will be posted a.; folio w.s — 

12. WORK-IN-PROGRESS ACCOUNT 


1st Dee.xJ 


Rs. 

Rs. 

Balance (b/0 

Finish^ Stock 

Materials 

75,000 


Direct wages 

25,000 


Fy. Overhead 

15,000 

1,15,000 

Cosh : 

Wages 


22,000 

Fy. Overiiead 


8.000 

-CMmors : 



Matoiab 


47,000 

Fy. Overhead 


13,000 

Direct Wages Variance 

1.000 

Rs. 2,06,000 


SIst Dee, x J 



Rs 

Rv 

Matenals 

46.000 


Direct wages 

24,000 


Fy. Overhead 

14.000 

84,000 

Materia] Price Variance 

2.000 

Py. Overhead 
Balance (c/0 

Variance 

2,000 

Materials 

74,000 


Direct wages 

24,000 


Fy. Overhead 

20,000 

1.18.000 

Rs. 2JI6.000 


Santmary of Ledfer EoMeg, The ledger entries for the various transadtions 
made under the cost ledger accounting and integral accounting systems are 
aummariaed in the chart in Fig 6.1. The accounting entries relating to specific 
transactions have been further illustrated at appropriate places in other chs|rter$ 
ct the text wherever those transactions have been discuaied. 

VahMllM of StodL Valuation of stock rders to the ascertainment of the 
value of tiie dosing balances of raw iiiatmali» stores^ ai|d part finished and finished 
goods for the purpose of carry over from one accounting period to another* The 
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cortectness of the profit or loss as reflected in the Profit and Loss Account and of 
the assets exhibited in the Balance Sheet, depends largely upon the correct and 
appropriate valuation of the closing stock. 

Valuation of Materials. While in the cost records the stock of materials is 
always valued at cost, the valuation for the purpose of financial accounts and 
statements is at cost or market price, or the lower of the two. 

The principal argument for valuing closing stock at cost is that because 
the materials arc meant for utilization in future periods, the current profit 
or loss should not be modified by adopting a value other than actual cost. 
An advantage of the cost method is that the stores ledger readily furnishes the 
information and no adjustment is necessary. The value of the closing balance in 
the stores ledger depends upon the method of pricing of issues adopted such as 
the average cost, first-in first-out, last-in first-out, etc Inc average method 
smoothens price fluctuations and thus the closing balance under this method 
may conform very nearly to the actual current cost. In the first-in first-out method, 
the closing stocK may luve a fairly close relation to the replacement price, unless 
some stores at old prices are lying in stock for a long time and prices at which 
stores are received currently arc higher than the prcviouj^iccs. When prices 
are falling, this method reduces the net profit shown in the Profit and Loss Account 
while the profits go up during periods of rising prices. The position is reversed, 
when the lust-in first-out method is adopted : the value of stock is deviated iar 
from the current costs. If prices have fadlen, the value of stock which consists of 
old purcliases is overstated. Similarly in the standard cost method, if there is a 
significant favourable price variance and no adjustment in respect of the variance 
is made, the stock at standard cost would be ovrr' alued. 

Valuation of iVork4n~Progress and Finished stock. The va uation of work- 
in-progress is made on the basis of cost which includes the cost of materials, labour, 
and the proportionate factory overhead. The various methods used for 
determining the cost of work-in-progress have been discussed at appropriate 
places in this text. 

The valuation of the finished stock difiers somewhat from the work-in- 
progress valuation, and it follows the general rule of valuation at cost or market 
price, whichever is lower. Where, however, finished stocks mature with age, e.g. 
in the case of wine, timber, etc., the valuation may be above cost but not above 
the market price. This principle is also applied in the valuation i " such raw 
materials which appreciate in value with the passa,. of time. The various aspects 
of the ‘cost or market price’ principle apply in the case of finished stocks as well. 
The discussion which follows is, therefore, confined to the methods of determining 
the cost of finished stock. 

The cost of finished stock would normally be the total or full cost, i.e. direct 
labour, direct materials, direct expenses, and the appropriate amount overhead. 
As selling xnd distribution expenses pertain only to the sales and distribution of 
goods sold, these are not included in costs for the purpose of determining the 
cost of finished (noducts. Similarly, the portion of administration expenses 
relating to the selling and distribution is excluded. There is, however, a difference 
of t^xinioii whether overhead cost should be a part of the valuation, and if so, 
whether it should include all overhead expenses or whether fixed overhead should 
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be excluded. Based on this, there are two other methods of costing finished stock, 
viz. prime cost method and marginal cost method. The particular method adopted 
would depend upon the nature of the business and the circumstances obtaining. 

Valuation of finished stock at prime cost, i.e. after exclusion of all overhead 
expenses from the total costs may be recommended in a few cases where : 

(i) There is heavy fiuctation of production and sales and the stock level 
widely differs from year to year. 

(ii) There is an acute competition so that full costs cannot be recovered. 

(iii) Stocks are kept for a long time to mature, and recovery of the 
overhead from the selling price may not be certain. 

The arguments against the prime cost method are : 

(i) After all, overheads are meant to provide production facilities and 
there can be no production without overhead. 

(ii) True costs of production are not reflected ; value of stock is 
understated and profit is distorted. 

Valuation of fimshed stock at marginal cost is based on the contention that 
fixed costs being ^ifiod costs should not be carried forward but should be 
completely charged direct to cost of sales. The method has, however, the following 
Jtsadnantages : — 

(i) The stock is understated. 

(if> The profits will differ from the profits worked out under the 
conventional method, depending upon the difference between the 
opening and closing stocks in a peri<^. 

(iii) Marginal cost valuation is not acceptable by income tax authorities. 

(iv) Understatement of value for insurance purposes may result in 
significant real loss as full value will not be realised from the insurance 
company in case of actual fire etc. 


EXAMINATION QUESTIONS 

1. (a) Show the advantages of maintaining a Cost ledger. 

(b) Insert specimen entries in the following accounts of a Cost ledger, expiaioing from 
what sooroee such entries are normally obtained ; 

Stores Ledger Account 
Wages Control Account 
Factory Overhead Control Account 
Work-iii-Progress Account 
Finished Slock Control Account 

Cost of Sales Account </. c. W, A^hur) 

2. Indicate the reasons why it is necessary for the cost and aoeouola Of an 

orgaidMtino to be reoonctied and explain the main sources of dUbMOoe which would 
enter Into lodi a reoondliadott. (/, c. U'. A., Mtr) 

i. Whm procedure wouMadofrt for msuringiecoiidliation at the end of an nccointfaig 
period between die overhead d h srg ed in (be Cost Aconunt and (hat shown In the 
rm n n chi l AoMum? (f, <7. IK A., How) 
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4. The balance on 1 st December, 1 982 in a company's job cost ledger control account was 
£87,623, during the following month transactions took place as follows : 


£ 

Direct wages incurred 3,096 

Direct materials issue 12,1 14 

G>mplcted work invoiced fcost) 52,868 

Factory overhead incurred 5,863 

Materials price rebates (on jobs) 121 

Special purchases (for jobs) 764 

Sub-contractors' charges 823 

Direct expenses incurred 1,137 

Materials returned to store 406 

Suppliers* credit note*;— special purchases 239 

Contractors’ credits 487 

You lire required to ; 

(a) Write up and bring down the balance on the control acc unt. 

(b) Slate what the balance represents. ^ f. C. Af. A., Inter) 


5. On 1.1.84 the following balances appear in the books of Bharat Industries Ltd. : 


Rs. 

Stores control A/c. 3,580 

W.I.P. Ledger control A/c. 6,162 

Finished goods ledger control A/c. 5,138 


From the in fonnation given below write the cost ledger and prepare a trial 
Balance as on 31.12.84 : 

Rs. 


Direct wages 

Indirect wages— Factory 4,200 

—Administration 6,910 
—Selling 8,250 

Factory Expenses 
Administration Expenses 
Selling Expenses 
Sales 

Loss on sale ol plant 
Materials purchased 

„ ruturned to supplieis 

iransfercd from Job No. 10 to 12 
issued to Production Department 
issued for repair work 
„ rcturnel by Production Department 

„ loss in normal course 

Factory overhead absorbed 
Administration overhead absorbed 
Selling overhead absorbed 
Cost of goods produced 
Cost of goods sold 


40,380 


14,360 

12,700 

8,600 

4,950 

1.50.000 
1,200 

50,620 
2,600 
750 
49.320 
680 
1,210 
400 
15, .^00 
18,100 
8,200 

1.07.000 

1 . 20.000 


(C. V., Af. Com,) 


6 . 


The following balances arc extracted from a company's cost ledger as at 1st March : 

Dr. 


Raw material— control account 
Work-in-PK>gr«»-control account 

Finished stock— contw>l account 

Nominal 


50,836 

12,745 

25.980 

89,561 

£89,561 ^£89,561 
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Further transactions tocdc place during the following quarter, as follows : 


£ 


Factory overhead allocated to work-in*progress 


11,786 

Goods finished (at cost) 


36,834 

Raw materials purdiased 


22.422 

Direct wages allocated to work-tn-progress 


8.370 

Raw materials issued to production 


16,290 

Cost of goods sold 


41,389 

Raw materials Ca edited by suppliers 


836 

Customer's returns (at cost) «>f good finished stock 


2,856 

Inventory audit— -raw material Ios$c<i 


1,236 

Work-in-progress rejected (^ith no scrap value l 


1,7M 

You are required to : 



(a) Write up the four accounts in the cost ledger 



(b) Sdiedule the remaining balances. 

(/. C. Af. A., inter) 

As at 30th September, I960, the following balances existed in a company's integrated 

account : 



Balance Sl^iL Accounts . 

£t)(X) 


A/c code 10 Fixed assets 

300 


20 Materials in store and process 

115 


21 Direct wages in process 

20 


22 Variable overhead in process 

10 


30 Finished stock 

ISO 


40 C^sh at bank 

20 


50 Share capital 

100 


60 Trade creditors 

80 


Trading Accounts : 



A/c code 100Sa»cs 

370 


1 10 Marginal cost of sales 

200 


120 Absorption variance— wages 

3 (debit) 


121 Absorption variance— variable overhead 

2 (debit) 


125 Fixed overhead 

30 


Sales are made on a cash basis. During the quarter to December, 19(i0 (he ftMlowing 

transactions took place : 




i’OOO 


Sales 

120 


Purchases on credit— raw materk'^ls 

57 


variable overhead 

57 


rent, insurance, etc. 

14 


Cash Payment— aeditora 

8 


,. direct wages 

70 


indirect wages 

12 


managnaent salaries 

5 


Output finished (materials — £90 ; wages — £25) . 



variable overhead stock— £20) 

125 


Cbst of fisiisbed slock sold 

67 


Closing veluatioas of work>in>progtets aocouots ate ; 



Direct wages 

6 


Variable oveihead 

16 


You an leqaired to write up and close off the acoouni and schedule the 

dosing 

balances. 

(/. C. M. A 

,/i»Mr) 
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8 Some of the balances in a company's integrated accounting system as at 30th Nosember 


4irc as follows ; 

Account Code £*000 

to Creditors 115 

1 1 Materials in stock and in progrts-.— at standard 87 

12 Wages in progress— at standard 16 

11 Overhead in progress- at standard 32 

14 I inishcd stocks— at standard IJO 

15 Debtors 216 

16 ('ash at Bank 12 

17 Sales budget 

18 Sales variance 24 (credit) 

19 Cost of sales- at standard 1.652 

20 Materials pnee variance 12 (credit) 

21 Wages variance 2 (cred’t) 

22 Oveihead variance s ured i} 

I he following Transactions iook placi m December . 

t'OOO 

Sal tv budget 13s 

Sales- actual 124 

('ash rccopu -hom debtor 134 

Material purchases actual (on eredn) 76 

( ash pa>mcnls to creditrus yS 

Tash pa>mcnts wages ^4 

Ov'erhead incurred (on ciedu i 52 

1 nished output at >tandard 
Materials r M 

22 

(h liie.ui 44 

I 'd 

(o.t ill sale* at sianiLuvt '' 

I he St iniiati! vo t o? maiv riaK puiefiascd was 


rii^. eltising \ ‘n'aiioM Ml Msik n-progicvsat s'ai* ’iid wcu' 

Wage. il.l,0(K) 

Overhead 143,000 

W I 1* IS debited at aetual and cieditcd as s^andaid 

^oii are tequued to wiui up the ledgnj acduint* and to bi.’j; do^vn the closing 
balance. (/ C \f 

9 (»ivc con.oliditcd journal oiu/io, ui revpe‘ct ol the loPowmg udo’nui m.i u> g*\e cfics.t 
to intcgiaicd standard uage cov» accounting Vour enti k v sboiihi Ix' giouped under 
the following heading 
(tt> W'agc pa>mcntv 
<b) Wage analysis . 

(c) Wage standards and vanunccs 

The ba*Ci of your calculations arc to be shown on a page scpaudc bom t)»c lourna! 


cnti ICS 

Net wages cheque 7.840 

National insurance cheque MO 

(employer’s and cmplove'^s* conhibutn»n') 

r-raployces’ deductions accnied 

PA*Y. Btax 490 

State graduated pension 280 

Hospital fund 140 

Fmpfo>eix* contribution • State graduated pension 280 


23 
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Gross wages allocated (including graduated pension and 
national insurance costs) : 


£ 


Direct wage^ 

: Department A 

2,850 


: Department B 

4,186 

Indirect wages 

’ Department A 

780 


Department B 

^60 

Clerical wages 

: Department A 

440 


Department B 

274 

Welfare costs 

Dc|Wtmcnc A 

2J0 


f^cparimcnt B 



Department 



A 

B 

Standard wage co>t and output : 

Standard wage cost pet hour 

6s. 8(1 

7s. 6d 

Actual hours worked 

9,000 

10,920 

Actual wage cost pci hour 

6s. 6(1 

7v 8d. 

Finished output (in standard hours) 

8.400 

11..W 


(Work-in-Progress is debited at “actual" and cleared with "Standard and V4iti:inccs”j 
tj* f/. C . M . A ., Part 11 ) 

10. ij) The Cost Accounting Record Rules and the Cost Audit Report Rules proMdc for 
reconciliatiun of the profit loss as per the Cost Records with the profit/ loss as per 
the Financial Records \Mial is the ma*n ohjcci of stipulating such a 
reconciliation? 


<b) The following figures have been extracted from the ( <>si Records of a maiiw*- 
facturing unit : 


Stores : Opening balance 
Purchises 

Transfer from woik-in-progress 
Issues to work-in-progress 
Issues 10 Repairs and Maintenance 
Deficiencies found at stock-taking 
Work-in-progress : Opening balance 
Direct wages applied 
Overheads applied 
Closing balance 


Rs. 

Rs. 1,60,000 
Rs 80,000 
Rs 1.60,000 
Rs. 20,000 
6,000 
Rs. 60,000 
Rs. (.lO.OOO 
Rs. 2,40.000 
Rs. 40.000 


Finished products : Entire output is sold at a profit of 10**^ on actual cosi 
from work-in-progress. 


Others : Wages incuned for the period. Rs. 70.000 ; Overheads incoircd ftn 
the period Ks. 2.50.000, 

Items not exhibited in Cost Records : Income from investments, Rs. 10,000 , 
Loss on sale of capital assets, Rs. 20,000. 

Draw up Stores Control Account, Work-in-progrcss Control Account, Profit and Lotss 
Account, Costing Profit and Loss Account and the Reconciliation Statemcni. 


( f . C , W , A ., Hrmf ) 



CHAPTER 7 


PRODUCT COSTING METHODS 

JOB ORDER COSTING 

Features of Job Costing or Job Order Costing. Industrie which manufacture 
products or render services against specific orders as distinct from continuous 
production for stiKk or sales, use the job costing or job order method of cost 
.iccountmg The method is also known under various other names, such as 
specific ordei costing, pioduction order costing, job iot costing or lot costing 
I very order in job costing is separate and it is not essential that the same 
manufacturing operations be earned out or the same mateiials be utilized in respect 
of each However, a number v)f identical orders or identical products may be 
combined together to form lots or batches, each such lot oi batch constituting a job 
order in the job c t itiug system, an ordci or a umt. lot, or batch of a product may 
be taken as a cost unit, i.e a job The cost of a job is detenr^d under the various 
elements, i.c labour, material, and overhead in as much dnai! and with as much 
icfincincnt or extent of analysis as necessary, but these arc always related to a 
specific ordet 

In job costing, there is no averaging of costs except t<v the extent that m the 
asccitammcnt of unit cost, the cost of a lot of products ui one order is obtained 
\ job or an ordei may extend to several accounting jxriiods and job costs are, 
thcrcfvuc. not related to particular periods These and several other features 
distinguish job costing fiuin process costing We shall discuss ih‘se dilTeiences 
in detail in the next section dealing with piocess costing 

Situations wheic job cost accounting would be moie suit<ible than process 
costing may arise m the following three types of manufacturing organisations ; — 

(a I Jobbmff umemn . Some conceiiis manufacture a variety of products 
according to customer’s spcMlications and do not generally confine 
ihcii activities to producing uniformly .utv specific pnxluct for sale 
m the market. Fhe jobs, products or services arc dissimilar or unique 
and non-repctitive having ditTcrcnt specifications and methods of 
manufacture, and each one requires different types, sues, and 
quantities of materials and equipment- and utilizes difi'ercut labour 
hours Such concerns must of necessity use job cost accounting 

(b) Small firms . Though manufacturing a numbci of specific products, 
sm^l manufacturing concerns may find process costing difficult to 
apply because due to small sales, no product can have a run long 
enough to establish a product line. A product is manufactured for a 
few days but when demand falls, another product is taken up, only to 
be changed over again to a third one after the next few days. On 
account of the frequent changes from one product to another, job 
costing would be suitable for determining the cost of each tot of 
products 
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(c) l4jrge eiiterpn\f\ numtifiu luring a variety of products : The situation 
menfioned in the preceding {Mtagraph may also arise in lar^e firms 
which manufacture a large viuiely of products for the market. A 
single department would be manufacturing .seseral products, jicrhaps 
all at a time, so that none of the departments is .specialised for 
continuous runs of product lines. As definite process dcpititments 
cannot be established, job costing is more suitable in such cases. 

Job costing IS applicable to engineering concerns, construction companies, 
ship-building, furniture making, hardware, and machine manufacturing industries, 
repair shops, automobile garages, and several such vsthet industries wheiejobs or 
orders can be kept separate. 

Procedure for Job Cost Accounting. As production in a |ob order s>stcm is 
not a continuous process, careful planning and strict co.ittol is c.sscntial to avoid 
wastage of materials, manpower, machinciy. and otiicr resources On receipt of 
an order from the customer or on an indication from the sales depaiiment for 
ntanufacturing a particulai product, the production planning dcpaitnient niciMie, 
a suitable design for the product or job. It also works out the requirements of 
materials for the preset (in the form of a bill of materials) .ind prepares a list ol 
operations (m an operation schedule) indicating the var.ous operations to l-ic wirned 
ou' and then sequence, and the shops, departments, plants, oi machines to K’ 
entrusted with each of the operations. As the flow of costs ciosels follow, tlu* 
production programme, the layout of the production plan assists m deicnmnir'’ 
the nature and point of incidence of costs 

A Production Order (see hig. 7.1) is issued giving mslruciioiis to the shops 
to proceed with the manufacture of the product. The production order (ah.' 
known us If 'or/ Order or Job Order Record) constitutes the authoiits foi .',>it 
As a matter of fact, the production order is the hub or key point from when* 
production starts and thejobcost is worked out. The detailed informatum contained 
ina production order and the purpose for which thc> arc u.scd var> widely from one 
concern to another. Usually a production order contains all relevdtu infon nation 
regarding production, such as detailed particulars of the )ob or piodiKi, the 
quantity or units to be manufactured, date of start of production, probable date of 
completion, details of materials required as per the bill of materials, the opeiations 
and the various shops involved m performing them and the route the lob should 
take. If the items of materials and the K.bour operations are too many, only a 
summary of material and labour is given on the production order with ciojs 
reference to the bill of materials and the operation schedules, where the details 
are available. 

A jMToduction order is issued for a single run only. e.g. if a production order 
states that 100 units are to be manufactured, it would mean that 100 units constitute 
a run and that as soon as 100 units are completed the production order is closed. 
If more units are desired to be manufactured in a subsequent lot, afresh production 
order should be issued. The number of units included in a run or lot depends 
upon several factors, such as the nature of production, availability of plant and 
other fadlitks, setUng up cosu, and convenience in manufacture. The question 
as to what should constitute the economic or optimum quantity to be taken up 



JOB ORDBR COSTING 


357 


PRODUCTJON ORDER 


Production Order No Date* 
Customers reference No 
Particulars of job . 

I>cpartmcnt (s) . 

Billol MafciialsNo 

Special instructions 


Date started 
Quantft} on 4 >fdcj 

Probable date of completion 
Operations St hrdulc No 
fools List N*) 


Pditicul.its Code No 


Materials 


Qiianiits 


Particulars 


C ode No Quantity 


1 


I 


i 

I 

\ 

I abov I 


} 


I ^ 



I 


) 



I I 



I 


I 

I 



5 


i 

1 



1 

I 

I 

) 


I 



I ig 7 j Production t)rdci 


Nn/t t olumiis mas aKo be piovidsd \oi iccoiding the o intits piodiiccd and ctuanTils 
lojcsfcd against each operation 

on an order is discussed Inter m this chapter. The smaller the number of units 
in a pioduction order, the less will be the time taken for its completion, so that 
U)sts can be dictermined more frequently A big production order which takes 
a long time to be completed will uclay the compilation of costs and will, therefore, 
make such costs mcflectise for managerial control. 

The date when production is to start is of considerable imptsrtance in 
production planning: the plant capacity, routing of an order, and pnoriucs of other 
production orders are the factors taken into consideration before a production 
order is issued and production .starts. 
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The production order usually lays down only the quantities of materials 
required and the time allowed for the operations, but the values of materials and 
labour are also sometimes indicated. In the latter case, the production order 
serves the combined purpose of an order for manufacture a.s well as the cost 
sheet on which the cost of the order is compiled. In some cases, sales price, 
customer’s name, shipping instructions, etc. are also mentioned in the production 
order. 

The production order al!»o provides for the material and labour on account 
of normal wastage or spoilage of tiie prt.Hluct in the Anal stage or during the various 
stages of manufacture. .Mternatively, the production order is short closed at the 
quantity of good products actuail) manufactured and a separate production order 
(properly linked with the original production order) is placed for the manufacture 
of the actual quantity wasted or spoiled. 

Production orders may, in general, be of three types : 

(i) Assembly type of order : Where components are purchased and 
assembled into a product in the factory, a production order for 
asserabl^^ily is required. 

(ii) Sub-assembly type of order : Components arc purchased and 
sub-assemblies and assemblies arc made in the factors Puxiuciion 
orders for each sub-assembly and final assembly will lie necessary 

(lii) Components or parts production type : Components are manufactured 
and sub-assembled and tiic sub-ai».semblics are assembled into the final 
product. Separate production orders for each component, sub- 
assembly, and final assembly arc issued. 

Every production order is assigned a number called the Job monber. mb 
order number, production order number, or work order number. The numlx‘rs are 
assigned serially to each job or batch of products. Sometimes the serial numbers 
are elaborated, if required, by adding codes to indicate further information. 
Where jobs arc of a repetitive nature, the production order numbers may be so 
designed as to show, besides the particular batch of production, the type or class 
of the job or product. 

Copies of production orders may be distributed as follows 

(i) One copy to the stores for piovisioning and issue of materials on 
demand. For new or special types of materials, a purchase requisition 
is prepared by the planning department and sent to the purchase 
department for provisioning action. 

(ii) One copy each to the departments or shops concerned to undertake 
production by demanding materials and employing men and machine! 
on the operations. 

(iii) One copy to the cost department for working out the cost of the job. 
On reoeipi of the copy, the cost department opens a Job Cost Sheet 
or Card (Fig. 7.2) which bears the production order number and 
other details relating to the job os indicated in the production 
order. 
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Job/Pnxluction Oidci No 

Particulars 

Date commenced 


Materials 


JOB COST SHEET (OR CARD) 

Customer : 
Quantity 
Date completed 


Labour 


CP c 


Overhead 


S § 

a v I 

^ ^ c 

£ ce: 0^ < 


ToUl Rs 


bummars 


Actual cost 


Mats rials 
[ about 
Overhead 
Direct Fxpcnscs 
Total 




f Mimated 
Standard cost 
Rs 


l-ig 7 2 Job Cost Sheet (or C'-ard) 


Variance 


Soft * Ox^rhead u>st may Ik split up and shown scparaicK as Factor), Administration, and 
Selling and Distribution Ox'crhcad 


Separate job cost sheets ate maintained for each job It a lob consists of 
several major or important operations (oi components!, separate cost sub-sheets 
for recording the costs of the various operatioas may be maintained and the 
aggregate cost, in summary, shown in the mam or master cost sheet Job cost 
do not r^tc to specified periods but they are n\ade out for each lot, 
batch, or run of production regardless of the time taken for its completion Costs 
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incurred in respect of a job, under the various elements, i.e. labour, material, and 
overhead are posted periodically (usually monthly) to the relevant cost sheet. Thus, 
posting of data as and when they accumulate assists in control over the Job while 
it is still in the process of manufacture. Columns are provided in the cost sheet 
to record the predetermined (standard or estimated) cost along with historical 
(i.e. actual) costs so that besides recording the actual costs, a cost sheet serves as 
a medium for performance evaluation and cost control. 

The basic principles and procedures in the accounting of nuieiial, labour, 
and overhead costs discussed in the previous chapters are normally applicable to 
job costing. Some special features of the job cost system arc, however, mentioned 
below . 

Material Cost. On receipt of a pioduction order, the shop draws the requisite 
materials from the stores. The drawals are ntade <>n n»ateiials icquisitions on 
the authority of the bill of materials or on cimi matcri.ils requisitions if the 
quantity provided in the bill of materials is not sufficient. The particular job order 
number for which material is drawn is indicated in each requisition. Sometimes 
the drawal is mad^dircct on bills of materials and prepaiaiion of materials 
requisitions is dispensed with. Surplus, csccss, nr nicoriecl malerials arc rctuined 
fro rt the shops to the stores on nuitcriais return notes. Scrap and waste anting 
in me course of manufacture arc returned m a similai manner. As m the ca-vc of 
material requisitions, materials leturn notes bear the appropriate loboidernumbt''- 
Similarly, the credit and debit job order numbers arc indicated m the materials 
transfer notes through which materials arc transferred from one job to anothc: 
The materials requisitions, materials return notes, and material stiansfcr notes arc 
‘costed* in accordance with the metho<ls of pricing adopted bv the concern. Indirect 
materials, i.e. malerials wluch cannot be identified with specific jobs arc also drawn 
as required, on materials requisitions. Such requisitions ate made out against 
one or the other standing order numbers depending on the purpose for which 
the materials are drawn. 

A periodical analysis of materials requisitions, materials letuin notes, and 
bills of materials is made and posted in the materials requisitions journal. The 
monthly totals arc posted in the General Ledger by credit to Stores Control Account 
and debit to Work-in-Progress Control Account and Overhead Control Account 
for direct and indirect materials respect i''ely. For cost accounting purposes, a 
materials issues analysi.s sheet (see Fig. 2.24) is prepared shiiwmg the cost 6f 
materials issued against the various job order or production order numbcr,s and 
standing order numbers. Direct material cost is posted on the cost sheet relating 
to the particular production order ; indirect material cost forms a part of the 
overhead costs. 

Labour Coot. Job type of indastries may employ the day work system 
as well as one or more of the various methods of remunerating labour on results, 
as found suitable. On the authority of operations schedules, time is booked on 
time sheets, job cards, time tickets or pteco-work cards. The job cards are valued 
by the cost department ; the wages paid are classified into direct and indirect 
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labour and booked to production oidci and iiidmg order numbers respectively 
Labour summaries or wages analysis sheets (sec Kigs. L20 and 3.21) arc prepared 
for each accounting period and the totals of these statements are debited to Work- 
in- Progress Accimnt or Overhead Control Account by credit to Wages Control 
Account Amounts on account of overtime, idle time, shift difrcrcnliai, and fringe 
liciietits may also be included in the wages anaKos sheet iJirect Idbou« costs arc 
posted on the res|iectivc cost sheets and indirect labour treated in the manner 
indicated for indircs:! material. 

Direct Kvpenses. Lxampics of direct cxpcnso which arc dncLil> c‘iargcabk 
lo cost units ate given on Page l‘>9. The lelcvant diiecl expenses chirceable t ) a 
jurticulai production or (ob ordei arc posted on the respective C4>st in a 

separate column opened for the purpose 

Manufacturing Overhead. Overhead ct>sts arc aLsumulated a 4 .un>l standing 
Older nuinbcis and arimst cost ccnties C)\erhcad rates, predeicrniimd oi actual 
a** the c*ise may be, aic worked out for each such ccntic The o.crheiid applied to 
each pb i> obiamcil l>v multipKin.» the overhead rate b> \i] 0 jctnal base variable 
fc g direcl I ibo«ir. labou» h >ui . cK ) spent on the |ob The amount oi overhead 
tosi apphod to each ‘ob o^dc' summarised in an Overhead \Dsorption (or 
\pplicd Ovf'hMd) ^na1^SI'» Sliccl <>cc fig 4 1 4| und is posted on the iclcvani 
cost sheets iiloin^ wall the direct mateiial and direct labonr cost' and duett 
csjvenscs 

The iontnO o] |ob cost is illustrated m the flow chart in i*ig 7 3 

( oiiipUtion of foils, Pt>aings of direct mat niak direti aboui. direct 
cvixm^c^and nunuf isiunng overhead costs to the cost ^heet for a |ob or pnxluctio \ 
order aie made tKirodiuilIv throughout the run of the |ob or older \s soon as 
the job i> complctcvl a job ^onipleiwui rcpiul is sent b\ the pioduction shop io 
the production planning' department, with a C4>py to the cost 4>lhcc Stimclimcs 
the information regarding complcthm is noted on the production ordei which is 
routed through the cost office The completion report is an indication that the 
manufacturing operations arc over and further expenditure on the job should cease 
so that the cost sheet may now be closed The expenditure booked under each 
element of cost is totalled up and the grand total of costs is anived at The total 
cost divided into the units of output gives the cost p^r unit of the job *n many 
cases, a Finished Stock Card f'sec Fig 7.4) which kcepN a ddy-lo-da> record of the 
units completed on a production oidcr is mamtaiiicd When the job is completed, 
the quantity recorded on the fimshcil sIvKk card is totalled up and the total number 
of units completed is posted on the lob completion lepoil or the production ordei, 
«ts the case may The finished stock card may also be utilised foi iccoiding the 
issue or despatch of finished good 

If monthl) accounts arc maintained, the cost of a completed paxluclion 
order can be determined only after the end of the month, even it the |ob is 
completed in course of the month, la certain cases, c.g. in cost-plus contracts or m 
the case of manufacture of products to customers’ specifications where billing is 
lo be done immediately, tins penod of wailing cannot be affinded Com^ arc. 
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Fig. 7.?. Control / .ccount^ng fo» Job Costing 
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therefore, determined immediately on the day an order is completed This may 
be done more easily when standard costing or predetermined labour and overhead 
rates are in use 


Work-in-Progress. The cost of an incomplete job, i e a job on which 
some manufacturing processes or operations are still due before it uin be made 
into the finished product is termed Work-m-Progress or Work-m Process If a 


FINISHFI) STOCK CARD 


IXpartmeiit 

Period 


Production Order No 
Specif luit ion 


Rt cc ipi 


Issue 


Halanci 


) 


I 


1 

I 


I H’ 4 I inishtd St<Klc ( ird 

\i*it It t\cr il procluviioa ofdir m issued foi an lum t>t p oluchon ihi t. o h » jld pio\id 
in ulfl lonil u>iuin'‘ to r^^oord the pr^nluctjon 4>rdcr lob tMdci inj N s 

production order has been onis parth completed b^ the end »if an accountina 
peuod. It IS essential that the doling sttKk of the work in-pioj'‘ess lx? determined 
Unless this is done, the cost of prtxluction ol th»isc of tlu units on the order that 
have been completed c,innot be sorreeth determined and the piofits f.ir the period 
will be distorted IX*tcrnimation of work-in piogrcss .at frequent intervals is 
es&cntial whcic periodic Profit and I oss Account !■> required to be prep.-ired foi 
control purpvsscs without icfcrence to the clo>urc of the accounting period 

In job cost accounting, the cost of closing work in progres i> obtained from 
the Work-in-Progrcss Xccount where it appears as a hilance enfiv supported b\ 
job costs sheets The work-in-progicss against each j is computed at the end of 
the accounting period W'hcn no unit on a production order has been to npleted, 
as m the case of whole jobs, the entire cost booked on the ordci eonsututes the 
work-m progress If only some out of the total number of units on a prisduction 
order have been completed, the value ol the closing stock of work m progress is 
deducted from the total expenditure to arrive at the cost of the units completed 
While It may be possible to detennine the quantity of material still m poxess bv 
actual vveighmg, counting, etc , the costs of labour and oveihead are prorated 
between the finished product and the incomplete production The work-in- 
progtess at the end of an accounting period is earned o\ei on job cost sheet, as 
the opening stock m the subsequent period to which is added the expenditure 
further incurred on the job in that penod. 
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An illustration showing the method of calculation of the value of work-in- 
progress is given below : 

EXAMPLE 7. J. 

The quantil) specified on a production order was 2,0UU units of an article in the 
manufacture of which four operations were involved. The piece-rates for these four operations wcic 
in sequence, Rc. 0.20. Re. 0.25, Re. 0.20 and Re. 0.30 per unit. The company reawered factoi> 
overhead expenses on the basis of diiect labour cost and tlw current overhead rate is 80%. 
The entire quantity of material authorised for the order. v)7. 1,000 kgs. 0 Rs. 2 |X;r kg. was 
issued to the shop. Of this. 50 kgs. were returned as scrap arising in a>urse 4>f manufacture, 
valued at Rs. S (wastage ooeuring in the various stages has not lieen shown). 

At the >ear-cnd, the order was incomplete ; onl> 200 units were full> completed and 
transferred to tinished stock. Stock-taking of ihc work-in-progress revealed the fivUmvinp 
position : 


Material in proccs^ 

Vfatcrial in hand, in sh4>p, uiipfoccsM;d 

Production in partly completed stage 

(>50 kgs 
200 kgs 
1.^00 units 

lAU'/tt tfj work performed : 


Up to the 1st operaLu>n stage 

Up to the 2nd 4h^««’ation stage . 

Up to the 3rd operation stage 

Up to the 4th operation stage : 

(>00 iiniis 
‘too units 
^00 units 
N»l 

You arc rcquiicd to calculate the cost 4*1 the woik- 

in PiOgiess al the seat 

ANSWER : 


Ihc cost of work-Jn-progrcs^ will be . 

Material cost : 


Material in hand 200 kgs. ui, R^. 2 per kg 

Material in process 650 kgs. @ Rs. 2 pci kg. 

Kv. DOO.OO 

Lr?A proportionate a>^t of ‘,crap 

Rs 6 50 


Rs 1.2'>L^o 
Rs. 1.693.50 


Rs. 495.00 
Rs 396^00 

Total cost of work-in-progress r%, 2.584*50 

rihc total cost booked to the production order le,\3 the cost of work-in-progiCNs will 
give the cost of 200 units of the articles completed during the year.) 

C'Mt Control in Job Onder Syotom. Compared to the process type of 
manufacturing, the problems of cost control in job order type of organisations 
are more complicated because each job is separate from the rest and jobs are 
mostly not repeated. Further, several jobs aro handled in a department and 
furUier snbdivmon o/ the deportment for eadi job is not possiUe. 


(Scrap IS credited to the finished production and wmk-in-progresMn 
proportion to the material consumed for each) 

Labour Cost : 

Operation 1—600 units Rc. 0.20 Rv. 120 

Operation 2 — 400 units (Rc. 0.204 Rc. 0,25 1 Rs. ISO 

Operation 3—300 units (Rc. 0.204- Rc, 0.254* Rc. 0.20i Rs. 195 

Factory overhead cost (80% on direct labour) 
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Control over job costs may be exercised by comparison of the actual costs 
with the estimated costs established as basis for fixing job prices. Here again, 
adequate cost control is available for direct material and direct labour only 
overhead costs cannot be controlled in terms of individual |obs Control of 
overhead is, therefore, confined to the department as a svhole foi whicli 
predetermined overhead rate has been determined. 

Comparison may also he mode with the costs of previous periods oi of earlier 
batches of production, if any If there are several units under the management of 
the concern, cumpatison of costs of identical pioducts manufactured in more than 
one factory may be useful 

.Standard costs may be used m |ob type plants. paiticularl> wheie the piodiict 
or the particular operations of the |Ob arc of a standardised nature Standarii 
costs provide a firm basis for preparation of cost estimates of speciln. lob- ami ihiis 
Nerve as a powerful tool for cost control 

Advantages and IJmitationH of Job Costing, lob costing oilers the (olloviinc 
.pecific ail\anui^> v .— 

1 The cost 1)1* material, laboni and ovcihe.id foi yrv job or product 
n a department is available dail>. v\cckl>. oi as often a^ required 
while the |ob is still in progress This enables the management to 
hiow the trend of cods and thus b\ suitable comparison. »o control 
the ellicieni. » of opcMtions. matetials. and machines 

II') On completion of a |ob the cost undci c.icli element is unmediatelv 
a^ccrianetl ( osts ma\ be compared with the selling prices of the 
Pn'duis 111 ordci 10 uclciiiime their prohtabilitv and t< decide which 
piodiict lines should be pushed or discontinued v>i w nclhcr prices 
OI price quotations coiiUl be revised The application of ma'gmal 
s'osimg teshniques (discussed in another shaptcrl ma' lie useful in 
such situations 

(III) Hiitoncal costs for past periods for each pioducl. uvmpiicd bv oiders. 
departments, oi nushincs. provide useful statistics foi future 
production planning and foi estimating the costs of similar jobs to 
betaken up in future This assists in the prompt furnishing of price 
quotations foi sjxrcihc lobs 

(iv) The adoption of predeteimined overhead lates m lob costing 
necessitates the application of a sysi s of hudgetarv control of 
overhead with all its advantages 

tv) The actual overhead costs arc compared wjth the overhead applied 
at predeteimined rates , thus, at the end of an accounting period, 
overhead variances can be analysed 

(vi) Spoilage and defectiv'* work can be castiv identilied with specific 
jobs or products so that rcsponsihilitv mav be fixed on departments 
or individuals. 

(vii) Job costing IS particularly suitable for cost-plus and such other 
contracts where selling price is determined diiecily on the basis of 
costs. 
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The limitations of job costing are : 

(i) Job costing is comparatively more expensive as more clerical work 
IS involved in identifying each element of cost with specific departmentn 
and jobs. 

(n) With the increase in the clerical processes, chances of errors are 
enhanced. 

(lii) The cost as usceriamed, even where they are compiled very promptly, 
are historical us they are compiled after incidence. 

(i\) The cost compiled under job costing system represents the cost 
incurred under actual conditions of operation. The system does not 
have any scientific basis to indicate what the cost should be or should 
hase been, unless standards of performance efficiency arc established. 
Estimated costs, prepared by some concerns in respect of job orders, 
also do not sene the purpose. 

(v) If major economic changes take place, comparison of cost of u job 
for one period with that of another becomes meaningless Distortion 
of co.st^lso occurs when the batch quantities are difTercnt. 

Tools Control and Treatment of Tool Costs. Tools (including jigs, fi.xiurcs. dies, 
gauges, etc.) constitute a \ery important and essential requirement of prorluction 
in an industrial umt, and in many concerns, tool costs form a significant part of 
production costs. \n effectise system of control of tools is, therefore, neces''ir> 
not only for economising and reducing tools costs but also to ensure that there is 
umnterrupced smooth flow of products of requisite quality with the help .if the 
proper tools. 

The aehantiiftei of an effective system of tools control are : 

(i) Reduction in the lock up of capital in tools inventory. 

(ii) Supply of the proper type and quality of tools to the production 
shops ensures quality of products. 

(iii) Suitable tools reduce product costs by minimi/ing wastage and scrap 
and reducing operation time. 

(iv) The control system aims at reduction of tools costs and asoidance of 
loss and pilferage of tools. 

(v) The system includes a procedure for salvage of old tools 

(vi) Sufficient quantity of standard tools is always available in stock and 
special tools are provided at the proper time, before production starts. 
This assists in production planning and control. 

The various steps involved in the control of tools are as follows ; - 

(a) Proper designing of tools ; The requirements of tools for various 
jobs, operations, processes, etc. are laid down by the methods engineer, 
who i also responsible for making tool designs, wherever neces.sary. 
(n order to reduce costs, tools are standardised as far as practicable. 

(b) Consideration of the necessity for special tools : Whether such tools 
should be manufactured or purchased. 
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(c) Purchase of tools : The aormal system of purchase in respect of 
materials may be adopted for the purchase of tools 

(d) Classification, recording, and accounting of tools This includes a 
plan for charging of tool costs to various jobs, operations, processes 
etc. discussed later in this section 

(e) Ixiymg out a syMcm of control of inventory of tooh The procedure 
applied for materials storage and control may be adopted After 
classification, each type of tool is recorded in bin cards and in a tools 
kdger The latter is, m fact a pait of the stores ledger and separate 
volumes of the stores ledger are earmarked to lecurd transactions 
relating to tools The various lesels may also be fued in the usual 
manner for c.ich tjpe of tools Physical stock verification of tools is 
carried out in the same manner as for other stores but costly tools 
may be vcrilic*d more frequently 

(1) Pt nodical insputton of tools 1 his is essential in order to ensure that 
tools ot the requisite quality will be available whenever rc*quired 
toi prod'll It Inspection is necessary when tools are returned from 
the pioduction departments so that their revival life ana value 
may be assessed and a correct charge made td^hc job opc'ration 
pioccss, etc for which they were ulili/cd 

(e) Piostston of a prondun for nmeh npatrs nhununann and 
rcplanmint oj tools as necessarv 

(h) ProMiJini( an adei^uatc ssucm of control of phwn i! iumi and return 0 i 
tools 

Issui of fools to Workers -Usually there is a scpaiate Tools Store oi Tools ( no. 

O' a g«.Hlown in the mam stoic set aside lor keeping 'tocks ol lO > > The issue 

ol tools may be regulated under anv of the following methods 

( 1 ) fools ail kept with the workers A tool kit containing commoi 
tools tequired for daily use is issued permanently to a worker who is 
made responsible for its safe custody and upkc*ep Renewals and 
replacements ol tools used up, worn otf, or lost aie made after proper 
scrutiny and only after the old tools (except in the case ot lossi have 
been leturned Additions arc made as and when necessary 

(ii) hsue on imphsies tool cards In this method .» woikcr is issued a 
tool card Whenever he is in need of a tool, he goes to the tool crib 

and produces his card The requisite 'ool is issued to m aftci 

making a note of the particulars ol the tools, in his caid Suitable 
entries arc made again when the tool is leturncd back In a variant ol 
this method, known as the double check system, the employee's tool 
card IS hung up alongside the tool rack from which a particular tool 
has been issued Each bin has also a corresponding tool bin card When 
the employee's tool > ard is placed on the bin. the tool bin card is 
taken out and hung on a control board against the workman's ticket 
number This method indicates the whereabouts of the issued tool 
and provides a ready list of tools issued to a workman On return of 
the tool, the card is returned to the worker and the bin card is placed 
back in the tool bin. 
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Employees’ tool card system enables the assessment of efficiency 
in tool utilization as well as of any loss or damage of tools. The system 
however, involves waste of time on the part of the workers and there 
might be machine breakdowns anti production hold-up due to the 
routine delay in the issue of tools. 

(til) Tools issued on requisitions : In this method, tools arc issued against 
requisitions only, as in the case of issues of stores on materials 
icquisitions, and the returns arc watched. A list of tools required is 
sent in adsance to the tools store so that the tools may be kept reads 
for issue. 

Avcouniing of too! (flst\ There arc four methods of .ilhKuting the costs of 
tools : 

(i) />/><’» / 1 harge : Tools required for special purposes and thvisc purcha.sed 

for a particular job, project, or contiact are allocated diiect to the 
roles ant cost unit. When a special tool is required for more than 
one lob, the cost of the tool should be apportioned to the various jobs 
on thc^i'isis of the numbei of hours for which the tool utili/cd 
uii each job. Alternatively, some other technical basis ma\ be adopted 
lOr apportionment The hourly rate f*'r charging the cost of .i toiO 
may be computed as shown below • 

. ... t ost of to^d ‘ Fstiin..icd cosi of nuinicnaiH.c. 'cpaiis, etc 

Hotrb rale (K) , ■ . ' ' ' " "" " . r r~: — rr — -. 

I snm.iteil wixking hours di nnj? ihe .tssi \st,d iilc i>f the fi*.>i 

If .1 job, X utiti/es the sersices of the too' for t houi' th • ‘nol x.xet .dlixcated to 
die job will be Re t/f 't). 

The dilferencc between the amount charged and tiic .ictu-tl cost 
(whtch should not normally be ver> .significant) is cither treated as 
xwerhead or adjusted in the subsequent revised hourly rate. 

(h) Capitalisation of tools : Costly tools and tools expected to be used for 
a considerable number t»f years are capitalized and treat :d a.s tixed 
as.sets. Depreciation is calculated in the u.xual manner for each tool 
and allocated to the departments or products which make use of the 
tool. Another method of charging the cost to job etc. is to revalue 
the tools after their utilization, i.c. on the completion of each job ; the 
difference between the values before issue and after consunif^ion 
icprcsents the amount to be charged. 

The cost of small tools may also be capitalized. Instead of 
having separate records for each tool in the plant or asset registtir as 
in the case of costly toots, small tools may be pooled together and 
charged to a Capital Asset Account, known as Small Tools Account. 
The value of the small tools as recorded in this account is periodically 
depreciated and depreciation charged to production costs. The 
detennination of the amount of depreciation, however, is sometimes 
difficult because it is not always possible to correctly fix a suitable 
life for all such small tools and when tools of different types are 
combi ted together, it becomes practically impossible to determine a 
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common life for all of them. The revaluation method may, therefore, 
be applied with advantage in the case of small tools. The aggregate of 
the opening balance and the purchases less the closing balance, as 
per the Small Tools Account, is taken as the consumption to be 
charged to the jobs during a specified period. 

(ill) Treatment as items of materials : The tools arc kept on bin cards 
and stores ledger charge, and treated as any other item of material. 
When required, the tools arc drawn on materials requisitions and the 
cost IS allocated to the cost centre or cost unit concerned. In the case 
of small tools, the full cost is charged to the jobs etc. at the time of 
issue and any returns made later are credited to overhead. 

(iv) Chatgc to overhead cost : This method is applicable in case of small 
tools the cost of which is not high. At the lime of purchase, the cost 
of the tools is charged to manufacturing ovcihead. The cost is 
collected b> an anal>MS of the purchase vouchers and is booked to a 
Standing Order Number. The entire expenditure is allocated to tool 
room wf tool »torc and along \\ith the other overhead cost of these 
depaiimenls, il is alk>catcd or appc^rtioned t(^thc producing cost 
centres. 

Manufacture and mainienatne of tools- Besides purchase from outside, tools are 
manufactured in o^^n tool room Both special and loose tools may be 
manufactuicd for internal use and sometimes for sale to customers. The cost 
accounting procedure for the manufacture of tools is the same as adopted in the 
case of job costing oi hat*Ji coslinn Production orders under the name of Tool 
Room Orders are issued for each batch of tools and ihc costs of * . tcrials, labour, 
and ONcrhcad arc booked to the respective tool loom orders 
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Fig. 7.5. Damaged Tools Report 
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The tool room is also responsible for the maintenance, repairs and 
reconditioning of tools. All maintenance, repairs, etc. of tools should be carried 
out on the authority of service orders or maintenance work orders and costs 
collected against each such order (sec Page 230). When tools, jigs, or fixtures 
are damaged, a report in the form illustrated in Fig. 7.5 should be prepared. The 
report serv es as a means of control over handling of tools by fixing responsibility 
for the damage. Requisitions for replacement of tools damaged must be supported 
by the damaged tools report. 

Reports in Job Costing System. For a detailed discussion on the subject 
of reporting for the management, reference may be made to Chapter 15. A few 
reports peculiar to and used with job costing will be described here. 

Report on profits on completed jobs : A statement may be prepared monthly 
to indicate the gross profit earned on all jobs completed during the month, as 
illustrated in Fig. 7.6. This statement is useful for the management for evaluating 
past performances. Net profit analysis may also be made in a similar manner if 
administration, selling, and distribution overheads for the job arc included in the 
statement. 

Report on cosr,arianccs : If cost estimates are developed, a cost variance 
re^'ort showing the deviations of actual costs from the estimated costs may be 
prepared in order that significant difTercnccs may be brought to tight and 
investigated. The report may be prepared separately for a job (Fig. 7.7), or for a 
department showing the variances in respect of all jobs undertaken by liie 
department during a period (Fig. 7.8). Thc^\arianccs may be analysed Into 
materials price and quantity variances, labour rate and efficiency variances, and 
overhead volume and expenditure variances. If standard costs arc in use, the 
estimated costs shown in the re|>orts may be substituted by standard costs. 
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JOB COST VARIANCE ANALYSIS 

Job No* : Date started : 

Job description : Date completed ; 


Actual 

cost 

Estimated Difference 

cost ! 

1 
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Rate/price 

Quantity, 

time, 

volume, etc. 

Material 
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Labour 
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E'lg 7 7. i<>b Cost Variance An dvsis 


Contract or Terminal Costing. Contract Coifing or Terminal Casting it 
is often termed, is a variant of the job costing system, applied in businesses engaged 
in building or other construcliun woik. 1 he jobs arc usually the contracts (some 
of them on long-term basis) entered into with the customers. As the number of 
such contracts hanillcd at a time by a business may not be usually large, contract 
costing is comparatively simpler in operation than job costing system. The basic 
principles applied in contract costing arc the same as those used in job costing 
except that these arc modified to suit the particular requirements s’f the contracts. 

Contract costing differs from job costing in tb'* following respects — 

(i) While the number of jobs in hand at any time in a concern may be 
large, only a few contracts may be undertaken at a time. 

(ii) The accumulation, analysis, apportionment, allocation, and control 
of costs is simplified in contract costing. 

(iii) Most of the expenses arc chargeable direct to the contract account. 
Direct allocation to such an extent is not possible in job costing, 

(iv) As contracts may run for long periods, there arises the problem of 
assessment and crediting of profits on incomplete contracts at the 
pad of the accounting period. 
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Fig. 7.8. Departmental Job Cost Variance Analysis 

Not€ : If standard costing system is in use, standard costs will be used instead of estimated costs for computing 
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Crcd't entries arc m id^' in red , alfcrnai’vcly separate columns similar to fhv» t on (hs debit side, arc opened on the credit side for 
making credit entries. 

The materials, Vrages,ctc. columns may be further subdivided to record more detailed anaivsis of these items of cxpcnditurc- 
When it IS desired to maintain secrecy, the details on the top of the sheet may be omitted or substituted b> codes. 


PRODUCT COSTTNO MBTHODS 

The special features and problems involved in contract costing are detailed 
below : 

(i) Cost unit : A contract constitutes a job, i.c. the cost unit for which 
costs arc to be ascertained. 

(ii) Contract account : Profit or loss is required to be worked out for each 
contract. Separate contract accounts are, therefore, maintained for each contract 
in the general ledger. A form for a Contract Cost Ledger Sheet may be seen in 
Fig. 7.9. 

(iii) Materials : Control ovei receipt, issue, and return of materials is 
exercised in the manner discussed in the previous chapters. A substantial portion 
of the materials may be purchased specially for individual contracts. The cost of 
such purchase is charged direct to the contract. As contract sites arc generally 
far off from the location of the central or main stores oi the business, it is economical 
to transfer surplus stores, not required for a particular contract, from one site to 
another rather than waste time and transport expenses in returning these to the 
central stores and issuing them again for another contract. Intcr-contract transfers 
are, therefore, moftfrequent. The transfers are made through materials transfer 
notes. 

Materials not required for current use are sometimes sold at the site ; the 
Cost is credited to the contract account and the accruing profit or loss, being the 
dificrence between the cost and sale value, is transferred to the Profit and Loss 
Account. 

The customer or the contractee may supply certain materials from his own 
stock to be utilised in construction work. Ancillary units often carry out fabrication 
work on raw materials and components supplied by the principal unit (the 
customer). Such materials should not be debited to the contract account or 
fabrication account ; a separate memorandum record outside the accounts will be 
sufficient. The practice in some concerns is to recover a certain percentage of the 
value of these materials from the contractee by way of stores handling charges. 

(iv) Labour : Contracts usually being large and on a long-term basis, it is 
possible to trace and charge most of the wages direct to a contract. The rest of the 
labour cost which cannot be so charged is booked as indirect labour. The 
accounting and control of labour cost is done in the usual manner. For easy 
identification of labour costs with individual contracts, separate wage books or 
sheets are maintained for each contract or alternatively, the wage books are 
maintained in a columnar form with separate columns for each contract so tiiat 
analysis by contracts can be easily made. In cose of erection jobs done at 
sites away from the headquarters, installation of a suitable system of recordng 
of attendance and job time of workers at the site itself is essential. 

A problem that frequently arises is due to the Tansfer of workers from One 
contract to another. In such cases, detailed time records in the form of time sheets 
showing the time taken for each contract are maintained. An abstract of wages 
(see Fig. 3.20) is pr<. pared at the end of the accounting period for booking of labour 
costs to various contracts. 

(v) Plants and totds : Cost of plants and heavy tools issued to contract 
sites are ^ged to die particular contract. After completion of the contract, the 
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residual book value of the plant or tool is credited to the contract account Every 
time a plant or tool is transferred from one contract to another or is returned to 
stores, it is to be valued and credit given to the contract concerned. If a contract is 
not completed by the end of the financial accounting period, the plants and tools 
should be valued and credited to the contract account in order to arrive at the cost 
of the contract on date. The valuation for the above mentioned purposes is largely 
a matter of technical assessment made on the basis of several factors such as the 
extent of service already rendered by the plant or tool, its present conditions, 
expected life, etc. Another method of charging plant costs to contracts is on the 
basis of hourly rates determined fur each plant The rate is computed by dividing 
the depreciation and other operating expenses of the plant, c g salaries and wages 
of operating staff, power, etc by the total estimated working hours of the plant. 
The charge to a contract account is determined according to the hours of the 
plant-time utilised b> the contract If a plant specifically purchased fur a contract 
IS sold, credit for the sale value is given to the relevant contract If the s.,lv. value is 
abnormally high due to a sudden rise in price, only a reasimable prtvc is credited 
to the contract ; the balance representing an abnonnal amount is creJ*ied direct 
to the Profit and loss Account \Mien plants are hired r use in coii>tructioa 
work, a suitable charge for lent is n ide to the contracts^ the basis of the time 
taken or the extent of use made by each contract. 

(vi) Oinil Items I'f expenditure which can be allocaUd direct 

to a contract such as sub-contracli'r'. charges (see item \iii below) hire charges 
of plants obtained from outside, architects’ and consultants fees, clcs.triciiy, 
insurance etc appear, as direct expenses in the contract account 

(vii) InJiu'i t e\pindttuii ■ As stated earlier, most of the expenditure' can be 
charged dnect to contr.iets Items e>f indirect miscellaneous evi* ses such as cost 
of ccntial stores, oflicc cxpcn''vs, power costv. ct< are alkuatc or apportioned 
to the various contracts on sintible biMs The bases sugeested in Chapter 4 
mav be adopted lor the purpoec In the case ol big contracts, the laboui hour is the 
most suitable base Indued expenses aie soine’tiincs appoitioned to the various 
contracts in proportiem to the toial cxpcndituic incurred evn each during the 
period under consideration \eciucd expenses, both direct and indirect, should 
be charged to the contract account anef carried over to the next accounting period 
in the case of incomplete contracts 

(viii) Sub’cmtrait . Sulvcontracting, usually of part of the work, .s another 
essential feature which wc ficqucntly come 'toss m contract vork Sub- 
contracting may be necessary under the lollowing circumstances • 

(a) Work of a sjjcciahsed nilurc for which facilities arc not internally 
available within the concern is oflered to a sub-contractor 

(b) It may be advantageous to get a part or component from outside, if it 
IS costlier to manufacture it. 

(c) Consideration of opportunity cost , the m inagement may not like to 
invest capital which may be utilized for other more profitable lines. 

(d) The capacity of the firm may be limited and in order to keep time 
schedule, work may be speed^ up by offering it to sub-contractors 

The payments made to sub-contractors are charged in totals to the concerned 
cofttnet account as direct expense and no detailed records or break-up of the 
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sutxontract amount is necessary for cost purposes. It, however, a sul^contract 
has been placed on cost-plus basis, suitable method should be evolved for checking 
the cost data submitted by the sub-contractor. 

Situations may arise when materials are issued free to the sub-contractors, or 
free technical and other assistance are afforded to them. The cost of provision 
of such facilities should be charged to the contract account. Hca \7 tools and 
other equipments may be supplied to the sub contractors on rental basis. 

The depreciation on these equipments should be charged to the contract 
account and the rental received credited to it or shown as deductions from the sub- 
contractor's bill. If more than one contract is involved, the depreciation and rental 
should be treated as charge and credit respectively to overhead accounts and booked 
in the usual manner to the cost of all the contracts. 

While fixing the contract price, the sub-contractor wilt evidently take into 
account the rental paid by him. Otherwise, while billing for the work he will 
include an extra amount to cover the rental. The credit to the contract account 
for the rent received will thus be offset by the additional charge in the bill. 

(ix) Surveyor's Ccrujuate and Retcniion Money : In the case of contracts 
running for long pcrio4|tof time, it is customary for the conlractor> firm to get ‘on 
account’ payments agai rist the portion of contract completed. The amount received 
depends upon the extent of work certified by the tcchnic.'il assessor (surveyor or 
archit...t), i.c. on the surveyor’s certificates, as these are called. Norm.illy such 
payments are not received to the full extent ol' the work completed but a small 
percentage is held back as retention money, payable on completion of the contract. 
The retention money is a sort of sateguard available to the coritractcc in case the 
contractor Is not able to fulfill one or more of the conditions laid down in tlic 
contract. The book-keeping entries involved on certification of work (with 
assumed figures) are as follows : 

Dr. Personal Account, Contractcc R». 25,000 

Dr. Retention Money Account Rs. S,000 

Cr. Contract Account Rs. 30,000 

Alternatively, the Retention Money Account may be dispensed with and the 
contractee debited with the entire amount of work certified, the retention money 
withheld being represented by the debit balance of the Contractee Account after 
crediting it with cash received in full against the contract. 

Dr. Personal Account, Contractee Rs. 30,000 

Cr. Contract Account Rs, 30,000 

Dr. Cash Account Rs. 25, (XX) 

Cr. Personal Account, Contractee Rs. 25,000 

The amount certified may also be recorded as a memorandum entry and the 
contract credited with the full value only when the work is completed. In such a 
case, amounts received from time to time based on surveyor’s certificates, do not 
pass through the contract account ; these are credited to the account of the 
contractee but in the Balance Sheet, the total amount received is shown on the 
assets side as a deduction from the cost of the contract. 

(x) Dtfective work : Defective work will not evidently be paid for by the 
contractee but the cost of such defective work should be charged to the contract 
aCGiRint. Sometimes, rectification of the defective work is required to be made at 
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the contractor’s cost ; the cost of such rectification should also be charged to the 
contract account but shown separately 

(xi) Extra Works : Sometimes when the work is in hand, the contractor is 
asked to do some extra work not provided for in the contract. An estimated cost 
with reasonable percentage of profit addi^d to it is worked out and quoted to the 
contractee. Before undci liking such work, pioper authority from the contractee 
indicating the specific quantum of work and the acceptance of the price quoted 
should be looked for and the contract suitabl> aincndcd or a fresh contract entered 
into for the extra work 

(xii) Escalation clause ' I scalation clauses ate often provided in contracts 
as safeguards against any likely changes in price or utilisation of material and 
labour. Such a clause in a contiact would provide' that m the event of a specified 
contingency happening, the contract price would be suitabl> enhanced. This 
clause IS particularly nc*ccsNary wheic the prices of ceitain raw materials are likely 
to rise, where labour lai.t arc anticipitcd to increase, or where the quantity of 
material or labour time cannot be piopcilv a^'.'. ed m estimated unkss the work 
has -ufliciently advanced I hue inav also be a 'lh-e\iabri-0oi Resene clause' 
to provide foi an> futuie dcercMsc in pi ice etc so thu the bcnetit may be passed 
on to the contractee 

(mu) Work-in-pios^iess . In cvirtiact accounts, the value of the work-in- 
progiess consists of (o) the lost ul work coinplc'eJ both seitihcd and uncertified, 
(b) the cost of work not \*.t compk'e and (» ) the amount of piolit taken as credit. 
In the Balance Sheet, the v\(>ik-in-pu\ less is usaallv shown under t" o heads, viz. 
certiiied and unccrtilicd. The eoa <'f wotk c ' iiplcied .md cerlilied 1 the profit 
cieditcd will appftiir under the head ‘c,.rti'ied' wvuk-in-pi 'I’lcss, while thecompletcd 
work not yet certified and the cost ot labour, material and expenses of work which 
has not reached the stage of completion arc shown under the head ‘uncertified’ 
work-in-progrcss. 

(xiv) Profit on Incomplete contracts : Many eonfiacts take more than one 
financial accounting year to Iw completed A problem arises whether profit on 
such a contract should be worked out only on its completion or whether some 
profits may be computed every vetr and the work-in*progres>> at the year-end 
which IS to be earned ovci to the next financial year, valued at cost plus an element 
of profit. The conservative method is to value woik- niogress only at cost and 
no credit is taken for prolit till it is actiiallv earned. I his method, however, results 
in wide fluctuations in the net profit of the concern from year to year. If several 
contracts are completed in a scar, the piofits will be high in that year while in the 
extreme cases in some years, when not a single contract is fully completed, the 
profit will be nil. Con^nsus is. therefore, to compute piofit on partly completed 
contracts and take credit for a pait of it in the accounts ai the year-end. The 
manner of computation of the profit is largely dependent upon how far the contract 
has advanced i.e. the stage of completion it has reached, as discussc'd below : 

(a) For contracts vshtch have been taken up just in hand, or which have 
not far advanced, say up to one-fourth of the total contract, no profits 
need be credited to the Profit and Loss Account as it would be too 
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early to foresee and estimate with a reasonable degree of accuracy, 
any profits on the small amount of work done. 

(b) In case of contracts which have progressed for quite some time, profit 
is computed as the diifcrence between the value of the work certified 
(less a portion thereof to allow for contingencies, damages, penalty 
etc.! and its corresponding contract price. Even this amount of profit 
is, however, not taken n full to the Profit and Loss Account but a part 
thereof is withheld to allow for any anticipated future loss on the 
remaining poitinn of th.' contract. Conventionally, only one-third to 
two-thirds of the computed profit is credited to the Profit and Loss 
Account depending upon the stage of completion the contract has 
reached ; usually one third in case of completion of less than 50% and 
two-thirds when work completed is 50",' or more. Sometimes, the 
credit for the profit is still less, proportionate deduction being made 
for the amount not recci\ cd in cash from the contractcc ; the amount of 
profit is further reduced in the ratio of cash lecnted to he value of 
work certified. 

(c) When me contract is almost complete, methoil tiii) (shown in Example 
7.2) is used. An estimated profit is comptiled by deducting from the 
contract price, the co.st of work to date and the ^^!lt^.';t^’d cost \et to 
be incuired on the balance of work to be com {Meted. The estimated 
profit is reduced in the manner illu'trated, foi transfer to Profit and 
Loss Account. 

Various methods of computing profit on contracts .irc illustrated below : 


EXAMPLE 7.2. 

An expenditure ofR<. 1, 91, WhasbecniiKU! red onaeontracl loihce: dortI^l March, 19>v 3. 
The value of work certified is k.s 2,20,000. The cost of work done but mu et cji iilu d ?s Rs. 6,000. 
It is estimated that the contract wid be comrlctcd by 7('th June 19 • ' aiui an additional expenditure 
of Rs. 40,000 will have to be incuircd to complete the con'ract. Die tot d estimated expenditure 
0*1 the contract is to include a prov sion of 21 per cent for coiituigericiis. Itw c,>ntract price is 
Rs. 2,80,000 and R«. 2,00,000 has been realised i;i cash up to 31st Maicli, 10* t Talculatc the 
proportion of profit to be taken to the Profit and Loss Accotinl as on .3Nt March, I9x.3, under 
difTecent metht^s. (!. C. W. A., Imer) 


ANSWER : 

Value of work certified 
Cost of work uncertified 
Less expenditure incurred 


Rs. 2.20.000 
Rs 6,000 
Rs 1,94,000 


Profit (notional) 


Metkodii) 

Profit to be credited to Profit & Loss Account 

—2/3 X Notional profit >: • 2G x Rs,32,000 

. Work certified 


2,00,000 

2,20,000 


R*. 32,000 

• Rs, I9..W 


Methodm 

Profit to be credited «Notiop 4 sl profit x 

Total value of contract 


»1U. 3X000 


2 , 20 . 000 ^ 


Rs. 25,143 
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Method Qii) 

Value of total contract 
Less Expenditure incurred 

Additional estimated expenditure 
2i% contingencies on total expenditure 


R8.2,SO,000 

Rs. 1.94.000 
Rs. 40.000 
Rs. 6.000 

Rs. 2,40,000 


Estimated notional profit 

Profit to be credited 


Estimated profit ^ '[‘‘‘“5 

Total value of contract 


Rs. 4()(KX) 


2,20.000 

2,80,000 


Rs. 31,428 


Rs. 40.000 


This may be fui thcr scaled down by the ratio of cash received to work ccrtiHed. 
Thus, profit to be transferred to Profit A. la>ss Acaiunt. 


Rs 31, t:^ 


2.00,000 
2,20, tXW 


28,570 


Any loss 3 ri .'oj. m respect of the work completed to date should be 
transferred in full to the Prolit and Loss Account by crediting the contract 
account. If further lo.sscs in the remaining portion of the \\j0k to be completed arc 
anticipated, suitable prosision for these should be made in the account. 

The reasons for making a conservative pros i 'ion for profit m the accounts 

are : 

(i) Until the wotlc IS ccititied, it cannot be taken as complete and no 
credit lor prolit should be taken. 

(ii) As the cash received is less than the value of work ccmlied, full credit 
for prolit would mean that even the unrealised j iot-t may stand for 
distribution as ihvKlends. 

(til) Withholding a poition of the piotit is based on the csmsidcration that 
unforeseen contingencies and likely damages or tosses would reduce 
the future ptofit. 

The methods of presenting Contract Accounts arc illustrated below : 


EXAMPLE 7.3, 

From the following particulars wiitc up Contract Account No. 256, calculating and 
incorporatmg therein, the piont to be taken to the ciedit of the Proit* and Loss Account for 


the year ended 3lst March, 19aa. 

R-. 

Materials sent to site 1 .70.698 

Labour engafcd at site 1 .4.8,750 

Cost of plant msialletl at site .30,000 

Direct expenses including insurance of works 6.334 

Establishment expenses 8,252 

Materials returned to stores 1 »h98 

Work certified 3.90.000 

Cost of work not certified 9.000 

Materials in hand on 31.3.19aa 3,766 

Wages accrued due on 3l.3.l9aa 4.800 

Direct Mpenses and insurance premium accrued, due on 3l.3.i9aa 480 

Value of plant a» revalued on 31 .3.19«a 22,000 

The contract price agitcd upon with the contractee is Rs. 5,00,000. Payment of Rs. 3,60.000 
has been reoelvwl from the contractec. (,/.C.lF..4„/i»t«r) 
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ANSWER : Rs. Rs. 

(a) Materials sent to site 1 ,70,698 

Less materials returned to stores 1 ,098 

Less materials in hand 3J66 1 ,65,834 

Labour engaged at site 1 ,48,750 

Aild wages accrued 4,SOO 1 ,53,550 

Direct expenses including amount accrued 6,8 1 4 

E^tabl ishment expenses 8,252 

Depreciation on plant (Rs. 30,000- Rs 22.000) 8,000 

3,42,450 

Less cost of work not certified 9,000 

Cost of work certified 3,33,450 

Value of work ceriificd 3,9(U>X) 

Profp 56,550 

Calculation of profit tran-^able to Profit and Ixvss Account : 


Proportion of cash received to work certified 

Rs. 3,90,000 

Rs. 3,60,000 

Profit transferred • 2 3 < Rs. 56,550 Rs. 34,800 (Nh thinl i) 

Rs 3 90 000 

or ■'^ 7-5 00000 Rx. 44,109 (Method 11 ) 


CONTRACT ACCOUNT NO. 256 
(Year ending 31 .3.l9aa) 




Rs. 


To Materials 



By Work-in-Progress 

Sent to site 

Rs. 1,70,698 

Certified 

Less Returns 

Rs. 

1,098 

Uncertified 



1,69,600 


To Labour on site 

Rs. 

1,48.750 

By Materials in hand 

Add Wages accrued 

Rs. 

4,800 

By Plant in site 



1,53,550 


To Direct Expenses 

Rs. 

6,334 


Add accrual 

Rs. 

480 




6,814 



To Establishment expenses 
To Plant at site 
To Balance (c/d) 


«,252 

30,000 

36,550 



Rs. i 

1,24,766 

3Ist Matdi, 19aa 



To P. and L. Account 

Rs. 

44,109* 

To Balance c/d (Reserve) 

Rs. 

12,441 


Rs« 

56,550 


31xt Match, I9aa 
By Balance (b/d) 


Rs, 


Rs. 3,90,000 
Rs. 9,000 

3,99,000 

3,766 

22,000 


Rs. 4,24,766 

-•» *<N« 


Rs. 56.550 


R.S, 56,550 
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Note 1 . The entries on the Assets side of the Balance Sheet as on 31st March, 19aa will be : 
Assets Rs. 


Work-in-proKress certified 
Work-in-progrcss uncertified 
Plant on site 
Materials in hand 

Lets Reserve 
Lett Cash received 


3,90,000 

9,000 

27,000 

3.766 


Rs 4,2t,766 
Rs 12,441 
Rs. 3,60,000 


Rs. 32,323 


Note 2. Fhc <3onfract Account may be presented in another manner as follows : — 


CX>N TRACT ACCOUNT No. 256 



R'.. 


Rs. 

To Mattiials 

1.69,600 

By Work -in-Pi ogress 


To Wagci 

1,53,550 

Certified 3,77,559 


To Direct liKptnvc^ 

6,814 

Uncui titled 9,000 

3.86.559 

To Establishment Expanses 

8,252 

B> Materials in hand 

3,766 

To Plant at site 

30,000 

Bv Plant at site 

22.000 

To Pn>fit and Account 


- 


(Protit transferred) 

44.109 




Rs. 4.12.325 


Rs. 4,12,325 


Cost-Plus Contracts. Cost-plus contracts provide for the payment by the 
customer <ir the contrastee, of the actual tost of manufacture or of rendering 
service plus a stipulated profit. The items of expvMidilurc to be included in the 
actual cost are broadly agreed upon in advance, and the books and documents of 
the nianuf.icturer are open to check and scrutinv b\ the customer or his 
rcprtf.scntati\c. 1 he profit to be added to the actual cost may be a fixed amount or 
It may be in the form of a suitable percentage on cost or on the capital employed. 
Cost-plus contracts are entered into when at the tunc of undertaking a work. 
It IS not possible to estimate its cost with reasonable accuracs due to unstable 
conditions of material, labour, services, etc. When the work is spicad over a 
long period of time, prices of matciials, rates of labour, etc arc liable to fluctuate. 
In such c.'iscs, cost-plus contiacts arc advantageous both for the manufacturer 
and the customer as neither party stands to lose ; a fair price is offered to the 
customer and a reasonable profit accrues to the manufacturer. 

Co.st-plus contracts have the following advantages ; 

For the manufacturer 

1. There is no risk of incurring any loss on the contiact because all agreed 
costs arc recovered. 

2. It provides ready escalation clauses so that increase in cost of materials, 
labour, and other expenses arc automatically adjusted and recovered and 
thus there are no bargaining difficulties. 

3. The work of offering tenders and quotations is simplified and any errors 
and omissions made in the initial stages in the quotations are set right 





3t2 


PRODUCT COSTING METHODS 


For the customer 

1. In an uncertain market the customer is suitably fortified as he has to 
pay only a reasonable price. 

2. Purchase risks are eliminated in so far as the purchase price is 
concerned. 

The disadvantages of cost-plus contracts are : 

For the manufacturer 

1. Advantage which would have accrued due to favourable market, if 
any, for the product is lost. Even though the market price of the 
finished goods may go up. only the agreed price is recoverable as the 
cost-plus basis normally provides for fluctuations in costs but not in 
profits. 

2. Profit usually being based as a percentage of cost, any efficient working 
which reduces costs, also reduces the profit. 

For the customer 

1. The fina^ prices to be paid are uncertain with the result that the 
purchase Dudget cannot be properly set. 

2. If the goods obtained on cost-plus basis are meant to be sold as such or 
after some processing, there will be, in the absence of a firm purchase 
price, difficulty in fixing sale prices and in offering quotations. 

3. For any inefficiency on the part of the manufacturer, the custonICr 
has not only to bear the resultant high costs but has also to pay 
corresponding higher profits. The customer may. however, protect 
himself by the inclusion of a suitable clause in the contract indicating 
the upper limit of spoilage, defective work etc. that may be allowed. 

Two main considerations which apply when cost-plus contracts are entered 
into are : 

(i) what should constitute the cost, and 

(ii) what would be the fair rate or amount of profit. 

No clear-cut line can be laid down regarding the items of cost to be included 
or excluded from the cost-plus calculations because every business will have its 
own peculiarities and problems, each of which has to be treated on merit. It is, 
however, essential that there should be a clear understanding and a definite 
agreement between the contractor and the contractee with regard to t|ie 
allowable items of cost. The following principles may be kept in view : 

(a) Where materials arc purchased both for general use as welt as Ibr 
utilisation in the cost-plus contract, the price at which issues will |ie 
made to the contract account should be settled beforehand. 

(b) Imprudent purchases of materials at high rates are usually disallowed 
by the customer. 

(c) The materials to be used and the normal wastage and spoilage 
allowable should be mutually agreed upon. 

(d) Any windfalls and abnormal losses are not to be induded in costs. 
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(e) li purchased solely for the contract, costs of special plants, less their 
scrap values, arc chargeable to the cost of the contract When plants 
aie used partly tor the contract and partly for general purposes, the 
rate of depreciation chargeable to the cost of the contract should be 
laid down. 

(f) 1 he tiadcs, grades and rates of pay of the v arious operatives employed 
for the contiact woik and the method of lemunerating them are 
specifically laid down Overtime payments will normally be not 
allowed unhss oidcred b> the tusromer 

(g) Intel csl on borrowed money, donations, subscriptions, and notional 
costs such as rent of owned budding ai>. usually not included in costs 

The second piobltni, vi/ the dctcrmma’ion ot aicasonablc proht presents 
consider ible difhcullv lb. agiced proi.i whether calculated as a peretntage of 
cost or as a fix^d amount for an order oi a eontract, sh suld be suth as to allow a 
lair return on the e tpital cniidoycd foi the contract 

Fconomic Batch C^iiantity. A batch of production may consist of one 
single unit of a proJiiet when u is known as line porductii^^ Most batches of 
produelioii wiuild, however cons st of i larg..r number of units If the total order 
for a peiiod fui an itti i be UXKK) units, the cntiie oid^r nun be manufactured in 
one lot of lOiKHJ ui its ot it imv fv>r convenicrcc m manufacture, be broken up 
into sm iller batches, c g in t.vo batches of S,rj00 units e leh lour batches of 2,500 
units each, ten bitches of 1 bOU units eaeh, and so ioith 

The concept of ceoiiomie bateh quantity which is simil.ai to economic 
oidciing quint t (sec Pape 2'') aiises 1 asicaliv horn IIk fact that production 
costs eon‘i t >1 t\ i c'.ments vi/ (or pii pamnon) <.< ir I carrying loU 

\\ith the .nciwase in the bitch quintitv there* is an inciease in tl carrying cost 
but the set up Cl 'll pet unit <M product is reduce'd , the' po ition is reversed when 
the bateh quantity is leduccd Ihus. there is one pirtuular hal.h si/c which will 
involve miniinuni eiisi at’ ! will, Iheietorc, riavimise prolUs This is the tconomu 
or optwvtm halt ’i // mrtin 

Set-up cost ol tools and machines is a lived amount which is ineuricd for a 
batch of production iirespccluc ol the si/v, ol that piiticiihr bate! Set-up cost 
varies directly with the numlui ol batches oi witn the batch fie’quentv , as 
batches become more ii« quenl liu total •■ct up co^l hkiciscs In i.)thcr words, for 
a given prcnluction duriiv' .i period the total sot-up co'ts increase with a ^eduction 
in the number of units manulactured in a batch 

Some other costs which increase with increase in the bateh fiequcncv and 
which, therefore, should be taken along with set-up cost foi the puiposc of 
determination of the economic batch quantity an'C due to the' following 

(a) lime lost during change over from one hatch to another 

(b) Loss of skill and spccvl of the worker due to too frequent changes 

(c) Closer supervision necessary at the time of each set-up 

(d) Material wastage due to change of machine feed 

(c) Other costs related to short runs. 

On the other hand, carrying cost which depends upon several variable 



384 


PRODUCT COSTING METHODS 


factors such as storage and obsolescence of inventory, interest on locked up 
capital, depreciation, machine breakdowns, and sub-standard and defective work, 
varies directly with the size of a batch, i.c. with the batch quantity. With the 
increase in the number of units produced in a batch, or in other words, with the 
decrease in batch frequency, the cost of carrying the inventory rises. 

Like the economic ordering quantity, economic batch quantity may be 
determined with the help of tables, mathematical formulae, or graphs. A table is 
given below which shows the set-up and carrying costs of production of 10,000 
units per year of a product with ditferenl batch frequencies or batch sizes, the 
set-up cost and the carrying cost being assumed to be Rs. 200 per batch and 
Re. 0.10 per unit respectively. 

Production : 


Total production units 

10 000 

10.000 

10,000 

10,000 

10,000 

Bitch quantity (units) 

10.000 

6.000 

4,000 

2,000 

1,000 

Batch frequency 
(number of bat jhes per year) 

1 

1.67 

2.5 

5 

10 

Maximum inventory 

10,000 

6.000 

4,000 

2,000 

1.000 

Average inventory (half of 
maximum jnvc.H* ry) 

5,000 

3,000 

2,000 

2,000 

500 


Costs : 


Set-up cost 

Rs. 200 per batch 

Rs. 200 

Rs. 

333 

Rs. 500 

Rs. 1,000 

Rs. 2,000 

Carrying cost 

Rc, O.IO per unit 

Rs, 500 

Rs. 

300 

Rs. 200 

Rs. 100 

Rs. 50 

Total cost 

Rs. 700 

Rs: 

6^3 

R>. 700 

Rs. 1,100 

Rs. 2,050 


The minimum cost as seen from the table, is about Rs. 633 for a batch 
consisting of approximately 6,0(X) units. 

There are several formulae dcvclopi*d for determining the economic batch 
quantity. A simple formula is, 




Where, 


Q -Quantity or units of products in the economic hatch 
(7«Total number of units to be produced in a year 
5«Sct-up cost per batch 
C«Carrying cost per unit of production. 

Taking the figures from the tabic above, economic hutch quantity. 


V oT 


10,000 ^ 200 


If the rate of interest and the cost of production per unit be giveo, the 
following fomiula may be adopted for determining the economic batch quantity^ 

^ /xCi 

Whm« f «*rat€ of laterest per year, and Ct«cost of manufactuie per unit 
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I ig 7 10 Economic Batch Quaniit) 

A graphic rcpre^»cntation of the economic batch quantil) is illuMiati^d in 
Fig. 7.10. I he formula and the graph may be compared wiih those l<'r the 
economic ordering quantity 

l-XAMPLF 7 4 

Messrs KOBO Be irmgs Ltd is committed to suppis 24,000 bearings pet annum to Messrs 
IX’Iuxc Fiins on a steads basis It is estimated Ihut it costs 10 patsc as in\cnlor> holding 
cost per bearing per rminih and that ss»t-up cost per run of K*aring manutacture is Rs 324 

(i) What should be the optimum run si/e foi Iscaring monufactuu"’ 

(ii) Wliat svojld be the interval between tsso consecutive optimum runs ^ 

(III) Find out the minimum inscntorv cost (/ C H’ t final) 

ANSWER : 

<.) l-c»nom«ba.ch o. run sue 

V Annua 1 holding cost per unit 

>.M0— . 

y 1.2 

Annual production 24.000 20 

(ri) Number of set-up per annum- r u ^ '1:600 T 

20 

Interval between two consecutive optteum runs-* 12 - --IS months 

24.000 3.600 

Clio Minimum Inveniory coil per year— yg^x324-> — i.2»Rs. 4,320 


25 
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The economic batch quantity concept is useful for formulating production 
policies, particularly where a large number of components are manufactured 
and kept in stock for some time before they are drawn and used for assembly 
work. It has, however, certain limitations and in practice, too rigid an adherence 
to the economic batch quantity may be neither possible nor advisable. Some of 
these limitations are : 

(a) Reduction in batch quantity may not necessarily increase set-up cost, 
because ; 

(i) frequent setting up results in more efficiency leading to reduced 
setting time and reduced tool wear. 

(ii> with the increase in the batch quantity, there is likely to be a 
reduction in the number of breakdowns. 

(b) As set-up costs are assumed to be constant, the possibility of cutting 
them down is lost sight of and no efforts are made to reduce costs. 

(c) As each clement of cost behaves in a different manner, it is not 
necessary that the optimum batch will always result in minimum cost. 
An abnolk.al change in the cost of the elements may upset the 
calculations. 

Otfier Variants of Job Costing System 

Batch Costing or Assembly Cost System : 

This is a special type of job costing which is applied in companies 
manufacturing in batches, a variety of components or other units of production. 
The products are usually kept in stock for sale to customers on demand. For 
example, in a clothing factory, garments are manufactured in suitable batches and 
kept in stock for sale and it will not be worthwhile maintaining cost records 
for each garment made against customer's specifications. Components, a number 
of which are required for assembling into a product, are manufactured in 
convenient and economic batches and arc either kept in stock for subsequent use 
for assembly into complete products against orders received, or arc issued direct 
to assembly orders for immediate assembly. Unless production is standardised 
and the components are manufactured for stock, each batch of production would 
be normally different from the rest. 

Except for the difference that in batch costing, a batch, instead of a Job, 
constitutes the cost unit for which costs are compiled, the procedure for batch 
costing is similar to the one adopted for job costing. Separate job cost sheets arc 
maintained for each batch of components manufactured and for the assembly of 
finished products. When products are stocked for eventual sale, a higher degtee 
of control is required to be exercised over the finished stock. Normal principles'of 
stock control are used, e.g. a production order is issued only when the stock of 
hnisbed goods reaches the ordering level. 

Class Cost System : This system is applicable in the case of concerns which 
manufacture a large variety of products, many of which are similar. According to 
their dmilarity in nature, the varieties can Iw grouped into a smaller number of 
types or dasses. Instead of separate job cost sheets for each product, costs of 
ijmilarpvoduetsjblhngunder adassmay beeomNledonaClassCostSheet. For 
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example, if a foundry producing 500 different types of castings in a period finds 
that tracing the costs to individual castings is too meticulous and expensive a 
procedure, job costs may be compiled by classes ; a class may consist of say, 20 or 
25 homogeneous types of casting. Even if the castings in a class are not 
homogeneous, costs may be traced to the castings in the class on a weightage 
or point basis. Though the class-cost system reduces clerical work to a large 
extent, it leads to unreliable costs if the products within a class are not quite 
homogeneous. 

Multiple Job Order Cost System : This is opposite to the class cost system. 
In multiple job order cost system, a large job which runs for a fairly long period is 
split up into its several individual components. Instead of one job cost sheet for 
the entire job, separate job cost sheets are maintained for each individual 
component. For example, the production order for a product which consists of 
.several components may be sub-divided and separate production or job orders 
may be issued for each component. A suitable index or code may be maintained to 
link the job order numbers of the components with the parent job order number 
for the final product. As costs in this method are compiled for each component, 
more effective control is possible than in the case wherJ^hc costs of all the 
components arc lumped up in one cost sheet. This system is also known as 
Composite Cost system. 

PROCESS COSTING 

Process costing is the type of costing applied in industries where there is 
continuous or mass production. The necessity for compilation of the costs of a 
process or a department for a given period, as distinct from the ' osts of a whole 
job or a specific batch of production units, has given rise to the copci pt of process 
cost accounting. There aie many industries engaged in continuous processing in 
which the end prcnlucts arc the results of a number of operati'ns performed in 
sequence. In such industries, it is nccessar> to apply process costing. Even in a 
jobbing factory which mainly adopts job costing, the cost of a particular 
department or operation is often required to be worked out, necessitating the 
application of process cost methods. 

Process Plant-s. Process costing is suitable for a large number of mining, 
manufacturing and public utility industries like mines and quarrio, cotton, wool 
and jute textiles, chemicals, soapmaking, paper, plastics, distillation i roccsses, 
c.g. alcohol, tanning, oil refining, screws, bolts and i ets. canning, food products, 
dairy, and electricity and gas undertakings. Industries applying process costing 
may be broadly classified as follows 

(i) Single product plants like those producing electric power, steam, gas, 
water, ice, bread, steel, cement, paper, rubber, etc. where the entire 
plant or factory manufactures, through one or more processes, one 
single product, or the various departments of the factory arc lesponsible 
for the manufacture of one product eadi. 

(ii) Factories which manufacture different product in one and the same 
process but each product has a separate run, one at a time, e.g. bakeries, 
canning plants, flour mills, etc. Costs are worked out separately 
for eadh such run. 
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(iit) Units in which different products are simultaneously produced from 
the same process, e.g. foundries, laundries etc. Costs of the various 
products arc computed on a weighted average basis, each product 
being given a weight factor according to its importance. 

(iv) Plants in which a particular standard or repetitive operation or process 
is carried out in one department or cost centre, e.g. in mass production 
of automobile parts, electrical and mechanical equipments, screws, 
nuts and bolts, oil refineries etc. 


Process Costing and Job Costing Compared. A comparison of the basic 
principles of process costing with those of job costing, given below, will assist in 


appreciating process costing procedures. 

Job Costing 

1 . Production is by specific orders . 

2. Costs arc determined by jobs or batches of 
products. 

3. The various jobs arc separate and 
independent of each other. 

4. ' Jnit cost of a job is calculated by dividing 
the total cobtj, incurred into the units 
produced in the lot or batch. 


5 . Costs arc calculated when a job is completed. 

6. There may or may not be any work-in- 
proccss at the beginning or end of an 
accounting period. 

7. There arc usually no transfers from one job 
to another unless it is necessary to transfer 
surplus work or excess production. 

8. As each product unit is different and 
production is not continuous, more 
majiagerial attention is needed if proper 
control is to be exercised. 


Process Costing 

1. Production is in continuous flow, the 
products being homogencou:!. 

2. Costs are compiled on time basis, Le. foi 
production for a given accounting pcricHl, 
for each process or department. 

3. Being manufactured in a continuous flow, 
products lose their individual entity. 

4. The unit cost of a process, which is 
computed by dividing the total cost for the 
period into the output oi the process during 
that period (after adjustment of the opeDi».g 
and closing work-in-process), is an average 
cost for the period. 

5. Costs are calculated at the end of the cost 
period, 

6. Production l^ing continuous there i*. 
usually some work-in-process at the 
beginning as well as at the end of the 
accounting period. 

7. As a product moves from one process to 
another, transfers of costs from process to 
process are made. 

8. Process production is standardised and is 
more stable. Hence, control of process 
activities is comparatively easy. 


CombiiMtio& Hi Job Order Cosdag and Process Costing. In certain caa^. 
job costing and process costing arc so interwoven that both the types of costing 
may be nmuKaneously in use. Such a situation may arise in the foflowing cases }— 

(i) Separate departments or divisions of an undertaking may be engaged 
in the manufacture of different products so that job costing may be in 
use for some of the products and process costing for the rest. A 
concern may, for instance, ad<^ process costing for its etoctro.piaUng 
and foundry sections, while job costing may be in use for the other 
producing departments such as the machine shop. 

(ii) In some processing plants, e.g. bakeries, canning units etc., production 
is intomittent and the prooesiing of the products is done in twtehes or 
niecesrivenins. While process costing is used forcompiling the cost of 
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the process, each batch of productioa may be represented by a 
production order, the cost of whidi is compiled as job order cost. 

(iii) There are certain products which are processed in bulk in the earlier 
stages of manufacture and it is only in the later stages that they can be 
recognised as indentiliable products. In such cases, for one and the 
same product, the system applied first is process costing which is then 
changed to job costing for subsequent operations. Some engineering 
concerns manufacture steel ingots, blooms, and billets which are further 
machined into various types and ranges of engineering products. 
While the cost of steel is determined under the process cost system, 
job costing is used for determining the costs of individual products. 

(iv) Sometimes the foregoing process is reversed. Job costing is applied for 
the initial stages and process costing for the later process or processes 
of manufacture. This happens in industries which arc mainly process 
industries where process costs are applied for the final products, but 
the components, parts, or fixtures are costed individually under the job 
cost system. 

Principles of Process Cost Accounting. The basic principles involved in 
the accouiiting of process costs are simple and arc similar t<3^osc adopted for the 
job costing sy.stcm. The first step is for the cost accountant to familiarise himself 
with the complete layout or flow chart of the production processes. A few simple 
process flow charts have been shown in Fig. 7.11. As the emphasis is on 
ilcpartments or processes rather than on individual products, fixation of suitable cost 
centres for the purpose of determination of process cost.s should be carefully done. 
fo.sts arc classified into labour, material, and overhead and arc collected for each 
cost centre for each accounting period. The period, which may be a day, week, or 
month is determined by the production cycle or b> the extent control to be 
exercised. The output of the process or department (i.c. the cost centre) is 
determined in terms of physical units like numbers, tonnes, kilograms, metres, litres, 
etc. and the total cost for the periixl divided by the units of production for the 
period— taking into consideration work-in-process, lost units etc.— gives the 
average unit cost of the process or department for the period concerned. 

The following arc the special features of prtKcss cost accounting : 

Process Departments : The factory is divided into processes or departments 
which carry out certain operations, each of which constitutes a definite stage in 
the routine of manufacture. Tlic material passes through one or more such 
processes or departments before the production cyd" is completed and tne fiaisbed 
product is obtained. Costs accounting follows this, pattern of organisation and 
an account is kept for each process or department. Costs are collected and 
allocated by process order numbers in the same manner as costs of jobs are 
compiled for production order numbers. 

Proebtetion Schedules : Production or Process Schedules arc used in process 
industries in the same way as production orders arc used in jobbing factories, but 
they (Unction in a slightly different manner. The operations in the various 
processes arc, more or less, standardised and arc already well-known to all 
concerned in the manufacturing unit, as a matter of routine. These arc also not 
subject to change for different batches of production. A production schedule 
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does not, therefore, indicate the operations in details. It simply shows the 
quantity of production (the quantity to be produced) daring a specified period 
and the requirement of the various raw materials to meet ttfis production. 
To the cost accountant, the flow of production given in the schedule provides 
information regarding the extent of cost incurred and the point of its incidence. 



a. prcx:esses in sequence 


MATERIAL 



b. PROCESSES IN PARALLEL 


MATERIAL 



; OVERHEAD 


O. SELECTIVE PROCESSES 
Fig. 7.11. Process Flow Chart 


Process costs are compiled under the various cost elements as follows : - 
Materials : (i) Ordinarily, there is no distinction between direct or indirect 
material, almost all materials being charged to the processes or department!. 
Materials not directly chargeable to process and materials consumed to 
service departments are, however, distinguished as indirect material and booked 
against Standing Order Numbers in the usual manner. 

(ii) Issues are made on materials requisitions or on bills of materials, wheie 
materials requisitions are dispensed with. Issues may be accounted for under ode 
of die following methods ; 

(a) In a continoous process, where process materials are drawn in bulk in a 
steady flow, it is difficult to properly record the raw materials consumed 
as distinct from the materials issu^. Materials consumed out of the 
bulk supply during an acctHinttqg period are recorded in consumption 
statements <Hr tqwrts. These statonmits indicate the opening balances, 
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issues, consumption, and closing balances of all process materials for 
each accounting period. The consumption is recorded, either (i) by 
taking actual stock of opening and closing balances of stores drawn at the 
beginning and end of the period, or (ii) by technical assessment by 
applying to the finished product, proper proportions of raw materials it 
should normally contain. We know, for example, that when two or more 
chemicals (i.c. the raw materials) combine to form another chemical (i.e. 
the product), they follow the law of definite proportions so that if the 
quantity of the product is given, the quantity of the raw materials can 
easily be worked back. The quantity of material consumption may also 
be computed as a ratio of the output or input. For example if there is a 
normal wastage of 10% of input in a process, 100 units of raw materials 
may be drawn for every 90 units of output. 

(b) Ah in job costing, all materials drawn on materials requisitions are taken 
as finally issued from stock but instead of charging tO specific jobs, all 
requisitions for a period arc charged to the process or department. This 
method is based on the premise t^t materials once issued are to be taken 
as consumed. 

Assuming that there are three processes, the journal^ntries for charging 
material costs would be : 

l>r. W<»rk-in-Proce<s Account -Process A (Mixing Deptt.) 

Dr. Wt>rk-in-Proccss Account— Process B (Refining Deptt.) 

Dr. Work-in-Process Account- -Process C (Finishing IX'ptt.) 

Cr. Store.s Control Account 

iMhour : (i) Like materials, there is not much of a distinction between direct 
and indirect labour. Indirect labour pertaining to service departments should, 
however, be listed. 

(ii) Payrolls arc prepared according to departments or pr vesses so that 
job cards arc dispensed with. In this respect and also in regard to apportionment 
of overhead discussed below, process co.sting involves one step iess in accounting 
than job costing. 

(iii) Wages of workers who look after more than one process are allocated 
to each process on the basis of time bookings. The bookings may be done on daily 
(or monthly) time tickets, and so job time cards as in job costing .»ystem are not 
required. Idle time, if any, should be segregated and booked to overhead expenses 
under a separate Standing Order Number. 

The journal entries for booking wages cost to processes are : 

Dr. Work-in-Proccst Account— Process A (Mixing D. >tt.) 

Dr. Work-in-Process Account— Pi occss B (Refining Deptt.) 

Dr. Work-in-Proccss Account— Process C (Finishing Deptt.) 

Cr. Wages Control Account 

Direct expenses : Items of expenditure directly traceable to a process are 
charged to the Process Account concerned. 

Mamtfacturing overhead : (i) Most of the expenses would be charged direct 
to the process or department. 

(ii) The expenditure which is not charged direct is apportioned on the basis 
of recovery rat^ as in the case of job costing. Overhead rates are required to be 
worked out only for each cost centre (process or department) and not for levy on 
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specific jobs or orders. Sometimes, variable expenses for the process are kept 
separate and charged direct while fixed overhead is charged on the basis of 
overhead rates. 

(iii) As production is fairly stable, the pre-determined overhead rate for 
recovery tends to be more or less the same as the actual rate and sometimes 
recovery is made on the basis of actual rates unlike in the case of jobs where 
production not being uniform, pre-determined rates arc necessary to smooth 
out fluctuations. Pre-determincxl overhead rates will, however, applicable 
under the following circumstances 

(a) Where production is not stable or is intermittent. 

(b) Where there are seasonal variations of business. 

(c) Where factory overhead constitutes a fairly significant portion of the cost 

(d) When the process yields joint products. 

The journal entries are : 

Dr. Wark.-in-Procoss Account - Process A (.Mixing Dcpii.) 

Dr. Work-in-Piocsss Account — Process B (Refining Depti.) 

Dr. Work-in-ProMss Account — ^Process C (Finishing Dcpti.) 

Cr . Factory Overhead Control Accoun* 

Production Cost Report or Process Cost Sheet ; Thix is the counterp irt of job 
cost sheet used in jo^wosting sy.stcms to record the costs. Production cost reports 
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PROCESS COST SHEET 


Cost of Production 
Cost from previous process 
Cost added in process : 

Material 

Factory overhead 
Cost in Process 
Total Process Cost 
Units of Production 
From earlier processes completed 
and transferred 
Current input 
Total Units completed 
Balance in process : 

Material ( % completion) 

Labour (,*/• completion) 

Total Equivalent Units 
Cost per tmlt 
Completed 
Work-in-process 



Fig. 7.12. Process Cost Swet 


MMe: Staodard eosto may also Im indicated agiUtiirt the output and the varknees neorded. 

(LoM of anftt has been itnoied.) 
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in process costing (see Fig. 7.12) arc prepared for a period and not for each process 
order. These are comparatively more detailed than job cost sheets because, 
besides the elements of costs, summaries by each department are given. 

Advantages and Limitations of Process Costing. Process costing has the 
following advantages : — 

(i) Process costs may be determined periodically at short intervals. When 
predetermined overhead rates are in use, it may be possible to complete 
unit costs weekly or even daily. This is not always so under the job 
costing system, particularly when jobs run for long periods and there 
are no significant units of completed production during the various 
accounting periods, falling between the total period of run of the jobs 

(ii) It involves less elTorls and less clerical expenses as the accounting 
method IS simpler than that in job costing. 

(Ill) Detailed costs, budgeted as well as actual, arc made available for each 
process, operation, or department. Thus, managerial control is 
possible by evaluating the performance of each process etc. 

(iv) Allocation of overhead to departments and processes can be made 
fairly accurately on definite bases. 

(v) Since the material consumption and the various operations arc more 
or less standardised, more accurate cost estimates arc available for 
price quotations. 

(vi) It IS easier to set cflectivc and fairly stable standards in case of mass 
production or continuous repetitive production Process costing 
situatjoni aie, therefore, more adaptable for installing standard 
costing priKedurcs. 

Ihc linut<inon\ and lu'oA-nervi's of process costing s>oiems arc a^ »< Mows 

(i) Being only avciagc costs for the acc>siinting period, process costs 
cannot be considered to be very accurate for the purpose of detailed 
analysis, evaluation, and control of individual performance efficiency 
on a day-to-day basis. 

(ii) Costs obtained at the end of the accounting period are only historical 
and arc not of much use for ciTcctive control unless standard process 
costs arc used. This is, no doubt, true in respect of all other historical 
systems but the nature of process ac'counting with its departmental 
divisions makes this disadvantage more prominent. 

(iii) When different products come out of one and the same tv-ocess, the 
common costs are prorated to the vaiious products. Such costs of 
individual products arc not reliable as they may. at best, be taken to be 
only approximations. 

(iv) For the purpose of e.ilculation of unit costs of continuous processes, 
work-in-process is required to be determined at the end of an 
accounting period This is done mostly on estimated basis which 
introduces further inaccuracies in costs. 

Pnweaa PraMdoNs. The procedure for costing applicable to 

proceasa or departments will vary in details according to the requirements of 
production methods, The various situations and problems envisaged and the 
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methods of calculation of costs in respect of each of the situations have been 
discussed under the following heads : 

1 . Single process producrion. 

2. More than one process involved ; output of one process transferred in full to the subsequent 
process. 

3. Output of a process partly transferred to the next proceiss and portly retained in stock. 

4. Process consisting of opening and closing stock, fully completed. 

5. Normal and abnormal tosses occuring in a process but there is no closing stock or the closing 
stock is fully complete. 

6. Process consisting of partially completed closing stock . 

7. Normal loss or abnormal loss involved — closing stock partialiy complete. 

8. Process consisting of partially completed opening stock . 

9. Normal and/or abnormal losses and Kuh opening and closing work-in-processc.s. 

I. Single Process production : Here, only one process is involved which 
produces one product, such as in moulding, stamping of parts, simple assemblies, 
polishing, varnishing, or painting of components or products. The aggregate cost 
of materials, labour, and overhead incurred in an accounting period is divided 
into the units of output in that period in order to arrive at the cost per unit, as 
illustrated below. It is assumed that there is no incomplete production twork-in- 
process) at the end ^the period and that the number of units coming out of the 
process and transferred to the finished goods is the same as the number of units 
put into the process at the start. 


PROCESS A 


Period : June 19x)c 


Production 

20,000 unity 



Cost per unit 

Total cost 



Rs. 

R5. 

Material 


!.00 

20,000 

Labour 


0.50 

10,000 

Overhead 


OJO 

6,000 



Rs. 1.80 

Rs. 36.000 


A Process Account is opened in the General Ledger to which the costs of 
material, wages, and factory overhead are transferred at the end of the accounting 
period. Separate process accounts are opened for each process. The journal 
entries made to record the transactions at the end of the period are : 


Dr. Process Account Rs. 36,000 

Cr. Stores Control Account 
Cr, Wages Control Account 
Cr. Factory Overhead Control Account 
(Summary of total cost of the prooe&s for the period) 

Or. Finished Goods Control Actant Rs. 36,000 

Cr. Process Account 

(Transfer of cost of process to finished goods) 


Rs. 20,000 
Rs. 10,000 
Rs. 6,000 > 


Rs. 36,000 


2. More than one process is involve the output of one process bdng 
complHely tranif erred to the next process : If the entire output of 20,000 units of 
I»ocns A in the previous example is transferred to process B, the cost per unit 
tnuisferred will be Rs. 1.80 and the proom accounts will be as diown on the 
followiog page. 
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Process A 


Period : June 19xx 




Cost per 




Rs 

unit 

Units 

Rs. 



Rs. 



Material 

20,000 

1 00 Fiansfcrrul to Process B 

20,000 

36,000 

Labour 

10,000 

0 50 

Fy. Overhead 

6,000 

0.30 




36,000 

1 80 

20,000 

36,000 


Process B 


Cost per 


Units unit 

Rs Rs 

Material from puKCss A 20,000 1 80 36,000 

Labour 5,000 

Ovcihead 4,000 


Rs. 45,000 


The journal entries at the end of the month will be as fo»h>ws •— 
l)i . Provtss A Account Rs 36,000 

Or Process B Account Rs 9,000 


O Stores Control Account 


Rs 20,000 

Cr Wages Control Au:ount 


Rs. 15,000 

(V ['‘actory Overhead C oniiol Account 


Rs. 10.000 

(Summary of cost of pri»u:ss foi the month) 

i)r. Piocess B Account 

Cr. Prooess A Account 

R<. 36,000 

Rs 36,000 

(Transfer of cost from Process A to Process B) 

Dr. T inished Goods Control Account 

Cr. Process B Account 

Rn 4^.000 

Rs. 45,000 


(Transfer to finished goods) 

As wil! be seen from the abosc entries, separate control accounts are opened 
for each process. If the number of processes is large, a single process account is 
opened and subsidiary details for individual proccsst, arc maintained separately. 
In order to have effective control, work-in-process accounts may be maintained 
by elements of costs, i.c. separate Matcrials-in-proccss, Wagcs-in-proccss and 
Factory Overhcad-tn-proccss accounts may be opened to record the three elements 
of costs. 

When only a part of the outi^ut of a process is transferred to another process, 
the total cost of the transferring process is apportioned between the units transferred 
and the units in stock, on the basis of cost per unit. The details of units of input and 
output and the units in process arc obtained from the entries made in a form 
known as Process Production Rq>ort (sec Fig, 7.13). 



PRODUCT COSTINO METHODS 




E’roduction (Quantitative) Report 


Department X Period : June I9ax 

Total input into process 25,100 

Completed and transferred to department Y 20,000 

Work-in-process 5,000 

Loss in process 100 

25,100 


Fig. 7,13 (^antftativc Production Report 


3. Output of a process partly transferred to thi ru'Xt process and partly 
retained in stock : Assuming that 5,000 units of the output of Process A remain in 
stock and the balance is transferred to Process B. the position will be as follows : 

Period : June 19xx 



Units 

Rs. 


I 

Rs, 

Material 

Labour 

Overhead 

20.000 

20,000 

10,000 

6,000 

Transferred to Pioctss B 
Stock (c/f ) 


27,000 

9,000 


20,000 

Rs. 16,000 


20,000 

Rs. 36,000 


EXAMPLE 7.5. 

From the follo\Aing details extracted t'lom the costing records of an oil mill foi a >cai 
ended 31st March, you are required to prepare the proa ss cost accounts of (a) Groundnut Crushing 
Process ; (b) Refining Process ; and (c) Finishing Process including casking, and determine the 
cost per tonne of each process and the total cost per tonne of finished oil. 


Purchase of 5,000 tonnes of groundnut -Rs. 48,00,000 



Crushing 

Refining 

Finishing 


Pbnt 

Plant 

Plant 


Rs. 

Rs. 

Rs. 

Wages 

25,000 

10,000 

15,00(k 

Power 

6,000 

3,600 

2,40a 

Sundry Materials 

1.400 

20,000 

— 

Repairs to Plant Sl Machinery 

2,800 

3,350 

1400[ 

Steam 

6,000 

5,200 

4400 

Factory Overheads 

13,200 

6,600 

2,100 

Cost of Casks 

-- 

— 

59,600 


3,000 toones of CTtide oil were produced ; 2.SOOtoflne8u(oilwef«proditoedby theieflning 
prooest ; and 2.480 lonnes of refined oil were finnlied for deUvery. 

Oroundnut liiells lold—Rs. 400 ; 1,750 tonnes of groundnut retkhie Kdd—IU. 11.000 ; 
loM in weight in crii<bing--250tQRne« ; 450 tonnes of by*product» obtained from RtfnhigFirooeas 
— Rs. 14,750. (/. c. m A, . hatr) 







mOCSBSS COSTING 


397 


ANSWER : 


Groundnut Crushing Process 



j 

Tonnes j Rs. 


Tonnes 

Rs. 

Groundnut 

Wages 

Power 

Sundry materials 
Repairs to Plant & 
Machinery 

Steam 

Factory Overheads 

5.000 1 48.00.000 
i 25.000 

! 6.000 

1.400 

2,800 

1 6.000 

13.200 

Crudeoil (c/o) 
Groudnunt residue 
Groundnut shells 
Process loss 

i 

! 

I 

1 

3,000 

1,750 

250 

48.43,000 

11,000 

400 


5,000 48.54.400 

i 

! 

5,ono 

48.54,400 


t 

1 




per tonne of crude oil ' Rs. 1.614.33 




Refining Process 




, Tonnes j Rs. 


1 

1 Tonnes 

1 Rs. 

C rude tn! (b/f) 

Wages 

Power 

Suodty materials 
Repairs to Plant A 
Machinery 

Steam 

Factory Overheads 

! 3.000 j 48,43.000 

• I 10,000 

i 1 3.600 

; ' 20.000 

i 

1 1 

i i 5,200 

j j 6,600 

Refined oil (c/o) 
By*prodocuts 
Process loss 

2,500 

I 450 

50 

1 

: 48,75,000 

! 16,750 

i 

1 


3,000 j 48,91,750 


3.(KX) 

1 

j 48,91,750 




1 

1 


Cost per tonne of rciined oil’=*Rs. 1,950 


Finishing Process 



Tonnes 

Rs. 


Tonnes 

Rs. 

Refined oil (b/f) 

Wages 

Power 

Repairs to Plant A 
Madiinery 

Steam 

Factory Overhead* 
Cost of casks 

2,500 

48.75,000 

15,000 

2.400 

1.400 
4.500 
2,100 

59,600 

Finished Oil 
Prticcss loss 

2.480 

20 

i 

49.(^.000 



49,60,000 


2,500 

49,60,000 


fiBB 



1 i - 


Cott per tonne of ftnithed oil (indudinf cesklnt)«Rs. 2,000 
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4. Process consisting of opening and closing stock, fully completed : This 
is similar to the position obtaining in situation 3 above. The cost per unit of the 
process is obtained by dividing the total cost, inclusive of the cost of opening 
stock, into the total units of output. The transfer made to the other processes and 
the units remaining in stock are priced at this unit rate. 


Process A 


Period ; July I9XX 


j 

Units 

Rs. 


Units 

Rs. 

Stock (b'f) 

5,000 


Transferred to Process D 

25,000 

■n 

Material 

30,000 


Stock (c/f) 

10,000 


f Labour 





■ill 

j Overhead 





Hh 

( 

1 

[ 

35.000 



35.000 



Unit Cost 


Rs^TO.OOO 

35,000 


Rs 2 


The units transferred to Process B and the units left in stock are costed at the 
rrte of Rs. 2 per unit. 

Before proceeding with the study of the other situations, we bring in at this 
stage, the concept of equivalent units and the procedure for treatment of loss^in 
processes. 


Equivalent or Effective Units. Partially completed stock, whether at the 
beginning or at the end of a period, creates complications in the computation of 
unit cost of the process. The units of unfinished work ar: in different stages of 
completion so that, unlike finished work, they cannot be taken as full units for the 
purpose of calculation of unit costs. The unfinished units should be expressed in 
terms of a common denominator in relation to the finished units. For example, 
200 partly finished units on which 25% of the work has been completed arc 
equivalent to SO fully completed units, in order to distinguish them from the 
complete units, the incomplete units so computed in terms of complete units arc 
known as Equivalent or effective units or equivalent production units. It should 
be noted that equivalent units are not physical units but they are only abstract 
units utilized for fadlitating calculation of product costs and of performance. 

Let us consider the following example : 

Process A 



Units 

Rs. 




Rs. 

Material 

Labour 

Overhead 

■ 

50.000 

10.000 
10,000 

Transferred to 
Process B 
Work-in-prooess 

30,000 

10.000 




40.000 

Rs. 70,000 


40,000 
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The calculation of the effective units and the cost of output transferred to 
Process B will be worked out as follows 

Step t. Consider the physical flow of production — the units of input and output. Here, 
producUon consists of 30,000 units transferred to Process B and 10,000 units of 
closing work.-in>process. The total output agrees with the total input of 40,000 
units. 

Step 2. Convert the production into equivalent or effective units : 

Completed units - 30,000 

Work-in-process units -10,000 at 50% completion 5,000 
Effective units -35,000 

Step 3. Find the total cost of material, labour and overhead : 

Here, Rs. 70,000 

Step 4. Uetci mine the cost of each equivalent or effective unit ; 

Cost per effective unit Rs. 70,000/35,000 =Rs. 2 

Step 5. Determine the cost of production and cost of work-in-piocess : 

Cost of production transferred 30,000 xRs. 2 Rs. 60,000 
Cost of work-in-proccss 10,000 « 50% ' Rs 2 Rs. 10,000 

Rs *70,000 

*This agrees with the total input cost. 

In practice, it may be necessary to work out separate ^equivalent units and 
unit process cost for each clement of cost separately because material, labour and 
overhead may be in different stages of completion in the work-in-proccss inventory. 
All materials arc usually issued and put into the process in the beginning itself and 
It is seldom that materials, unlike labour and overheads, are added gradually or in 
stages during the process. In the former case, therefore, the closing work-in- 
proccss should be taken as 100”,, coinpletc in so far as the materials element is 
conccined ii respective of the fact that it may be in various stage*- of completion 
w ith regard to labour and overhead. I or materials added at the cni' f the process, 
the percentage of completion will be zero. 

In most prvKxss industries, all materials arc put in the first process. 
Additional material may. h swever, be required to be put in subsequent processes. 
Depending upon the nature of the proccs.s, the additional nnterial may be of two 
t>pcs, each having a different effect on the units and the unit process cost. 

Type 1. The a<idcd material liccomes a part of the final product but it does 
not increase the number of final units. Additional parts added in the assembly of 
automobiles and starch, bleaching material, dyes etc. added in the weaving, dyeing 
and finishing plants in the textile industry arc examples of this type of material. 
The c6st of the additional material increases the cost of the process and v**icc there 
IS no increase in the final units, the unit cost of the pu^ccss is increased. 

Type 2. The added material increases the number of final units. For 
example, chemicals or water added in a chemical process may increase the units of 
the mixture, thereby increasing the cost of the process and effecting a change in 
the unit cost since the cost is spread over a greater number of units. 

In case of materials of type 2, the equivalent units should, thciefore, be 
computed taking into account the units introduced in the current process. See 
Example 7.7, 

Procan Lonn— Acooutfaig of Lost Units. In many processes, the physical 
quantity of output is found to be less than that of the input, the difference being 
attribuuble to wastage, spoilage, shrinkage, evaporation etc., occurnng in course 
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of manufacture. In order to compute correct costs per unit, the units entering 
a process must be reconciled with the output coming out of the process, and the 
lost units, as they are called, must be analysed to determine the factors leading to 
the loss. Units may be lost at the beginning of a process, during a process, or at 
the end of a process. If a product passes through several processes, the lost units 
will have an effect not only on the unit cost of the process in which they arise but 
also on the costs of the subsequent processes and on the cumulative unit cost of 
the final output 

The treatment of normal spoilage costs in process accounts depends upon 
the stage at which the spoilage (rejection or loss) is assumed to occur. When 
normal spoilage occurs at the beginning of a process or during it, it is assumed (hat 
the lost units were never started in the process. In the computation of equivalent 
units, the normal spoilage units are ignored with the result that the cost of spoilage 
is charged to the production units completed and to abnormal spoilage, if any, as 
w ell as to the closing work-in-process. If the normal spoilage occurs at the end of a 
process, as is more common, the spoiled units are taken into account for computing 
equivalent units so that the cost of normal spoilage is charged only to the good 
units produced as wen as to abnormal spoilage, if any, but no amount is charged to 
the closing work-in-process. The usual practice is to determine the cost of normal 
s-'oitage separately and add it back to the cost of good units produced. 

Assuming that out of 1,100 units valued at Rs. 1,100 introduced in a process, 
600 units were completed, 100 units were spoiled (normal, there being no abnormal 
spoilage) and 400 units were in the incomplete stage (only 50 complete as to 
labour and overhead) and that the labour and overhead costs incurred in the 
process totalled Rs 720, the cost of normal spoilage will be worked out as shown 
below : 


I Nurmal spixiagc at II 


Nornuil spoilage at 


the end of process boginning or during 
(included in cqui- process (excluded 

valent units) from equivalent unitsi 



Units 

Material Irdbour & 

Material 

Labour & 



Overhead 


Overhead 

CcmipleCed and transferred 

600 

600 600 

600 

600 

Normal spoilage 

100 

too too 

— 

— 

Work-in-process (50%) 

400 

400 200 

400 

200 

Equivalent units 

1,100 

UOO 900 

1,000 

800 

Cmt Total 

Rs. 1,820 

Rs. 1,100 Rs, 720 

Rs. 1,100 

Rs. 720 

Cost per equivalent unit 


Re. 1.00 Re. 0.80 

Rs. 1.10 

Re. 0.90 

Coat of completed units 600x 1,80 

oRs. 1,080 

(600X1.00) (600x 0.80) (600x1,10) (600K0.90) 

(before spoilage) 


Rs. 600 -l-Ra. <(80 

Rsa 660 + 540 



-Rs. 1,080 

«Rs.l,200 

Normal vottafe 


(100x1.00) (100x0.80) 





Rs. 100 +Rs. 80 

— 

— 



••Rs. 180 

— 

— 

Cost of compkiod anHi 'la) 


Ra. 1,260 

Ra, 1,200 
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Cost of work-in-process (b) (400x 1.00) (200x0.80) (400x 1.10) (200x0.90) 

Rs. 400 l-Rs. 160 Rs. 440 +Rs. 180 
^Rs. S60 Rs. 020 

Total cost (a) Kb) Rs. 1,820 Rs. 1,820 

The cost of lost units may be adjusted separately under the foregoing method 
II. Assuming that the 1,100 units at a cost of Rs. 1,100 were introduced from the 
previous process, the unit cost of Re. 1.00 is no longer valid because 100 units 
were lost. The adjusted unit cost to include the spoila^ is, therefore, Rs. 1,100/ 


(1,100—100) Rs. 1.10, i.e. an increase of Re. 0.10 

per 

unit. 

The 

elementwise 

unit costs are as follows 





Transfer from previous process (f ,100 units) 



Re. 

1.00 

Labour and overhead 




0.90 

Adjustment for 1 ost units 




0.10 

Total 



Rs. 

2.00 

Cost of 600 units completed and transferred (600 ^ 

IM) 


Rs. 

1,200 

Cost of work-in*process : 





From previous department (400 x Rs. I.IO) 

Rs. 

440 



Labour and overhead (400 x ( x Re. 90) 

Rs. 

180 

Rs. 

620 


If the spoiled units can be sold as scrap, the scrap value is credited to the 
process account as the cost of the spoilage or loss. Assuming that the spoilage 
of 100 units in the foregoing illustration can be sold as scrap for Rs. 50, the 
calculations will be as follows : 


Process cost 

Material 

Rs. 1,100 

Sciap 

Rv. 50 

Labour and Ovci head 

Rh. 1,050 
Rs. 720 

Hqinvaicni units : 

Total Rs. 1,770 

Material 


Labour 

and 

Overiiead 


Completed 

Work-in-proocss 


Cost per equivalent unit 


600 600 

400 200 


1,000 800 

R>. 1,050 Rs. 720 TottI 

-Rs. 1.05 -Re. 0.90 Rs. 1.95 

1.000 800 


Cost ofoompleied units 600 xRs. 1.95 Rs.l,P0 

Cost of normal spoilaae ^ 

Costofwork.|ni-procew400xRs. 1.05 4 200\Rs.0.90 Rs. 600 


26 
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PMk«» Aooount 



Rs. 


Rs. 

Material 

1,100 

Normal loss 

50 

Labour and Overhead 

720 

Finished Production 

1,170 



Work-tn-prooess 

600 


Rs. 1,820 


Rs. 1,820 


Another illustration to show the different treatments of losses occuring at 
(i) the beginning of a process or during it and (ii) the end of a process is given 
in Example 7.9. 


.Aboonaai Loas and Abnonnal Gala. Abnormal spoilage or defective work 
may arise in a process due to unforeseen factors. The cost of such abnormal loss 
is not included in the cost of the process but the average cost of the lost units is 
charged to an Abnormal Loss Account which is credited with the scrap and closed 
to the Profit and Loss Account. Thus, in computing the value of abnormal loss, 
scrap value of the abnormal lost units will be ignored but in working out the loss 
for charging to Pro% and Loss Account, this will be taken into consideration. 

Sometimes, when the gctual loss in a process is less than the anticipated loss, 
the difference between the two is consider^ to be abnormal gain. The value of 
the abnormal gain is calculated in the same way as described above for abnormal 
loss and is credited to an Abnormal Gain Account which is ultimately closed to 
the Profit and Loss Account. The scrap value of the normal anticipated loss in the 
process where abnormal gain occurs is credited to the process account with the 
result that the net debit to the process is the emt of abnormal ^n less the value of 
scrap for the normal loss. 

Input 1.000 kgs. 

Output 9S0 kgs. 

Normal loss (10% of input)°^ 100 kgs. 

Sale value of noimal loss as scrap (Re. 1 per kg.l'oRs. 100 (Cr. Process Account) 

Cost of Proccss^Rs. 4,600 

Ateormal gain —950 kp.— 900 kgt.^SO kgs. 

Cost of normal process-’Rs. 4,600- Rs. 100“ Rs. 4,500 

Ra 4 500 

Cost per kg. (normal production)^ — Rs. 5 

Cost of abnormal gain - R.s. 5 50 >Rs. 250 (Dr. Process Account) 


Process Account 



Units 

Rs. 


Units 

ite. 

1 

Process cost 

1,000 

mm 

Normal loss 

100 

140 

Abnormal gain 

50 

250 

Compleied production 

950 



1,050 

4,850 


tm 

4.810 


Abnormal Oaio Aeootmt 



1 sn 


Rs. 

Praoess Account 


Praosss Account 

250 

Profit and Loss Account 





Rs. 259 


Rs. 230 
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As the actual loss incurred is only SO kg. the actual income from sale of scrap 
is Rs. SO only as against the anticipated income of Rs, 100 I'he decrease in 
income reduces the abnormal gain from Rs. 2S0 to Rs. 200. 

5. Normal and abnormal losses occurring in a process hut there is no closing 
stock or the closing stock is fully complete. 


EXAMPLE 7.6. 

The product of a company pa^ves through three distinct processes to completion. Thew 
proccb&e^ are known as A, B and C From past experience it is ascertained that wastage is incurred 
in each process as under : 

Process A 2% of input 

Process D 3 % of input 

Process C 10% of input 


The noimal process loss occurring in the three processes is r^gularK void at the tatos of 
50 paise(Proccss A), Rc. I (Process B) and Rs. 2 /Process C) per unit rc-»p« wMvcI>. Tltc output 
of each process passes immediately to the next pn»ccss and the fiuishtd units a’* transferred from 
Process C to finished stock . The following expenses wcie incurred ; 

A n 

Matci Id I consumed 40.<X)0 20.(XX) 15,000 

Director labour 42,000 is.fXX) 

Manufacturing expenses 14,600^ sITsO* n,920 

20,(XX) uniU have been issued to Process 'A at a cost Of Rs 80,000 The output from 
each process has been as under . 

Process A 19,500 

Process B 18,800 

Process C 16,600 

There was iro stbek of work-in-pnKX*vs m any process. 

Picparc ilic process accounts and abnormal wasugc account, assuminvtthat the abnormal 
wastage collected together for all tin* three processes vias sold i one Kimp and etched a price of 
Rs 10,000. I ' C If' .4., him) 


20,000 -19,500 - 500 units 
2 %of 20,000 -400 units 
400 Rc 0.50 Rs.200 
Actual vsaslagL (as norntal wastage 
100 units 
Rs, 1,76,000 

PiorataCost 

(20,000 400) t|q,600 

Rs. I,7t»,o00 

4. Cot<of»b»»ormalwwfage JOO- R<.900(wunded(»ff) 

IV, 600 

Process A 


Units introduced 
Msterisi 

Labour 

Overhead 

Units 

20,000 

Rs. 

80,000 

40,000 

42.000 

14,600 

Transfer to Process B 
Normal wastage 
Abnormal wastage 

Units 

19,500 

400 

100 

Rs. 

1.75,500 

200 

900 


20,000 

Rs.J.76,600 


20,000 

Rs.1. 76,600 


\NSWFR : 

Por Process A . 

1 . Actual wastage 

2. Normal wastage 
Scrap sale valuL 

3. Abnormal wastage 
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Calculations in respect of Processes B and C are made in a similar manner. 

Process B 



Units 

Rs. 

Transfer from Process A 

19,500 

1.75,500 

Material 


20.000 

Labour 


42.600 

Overhead 


8.380 


19.500 Rs.2.4«,480 



Units 

Ri. 

Transfer to Process C 

18.800 

2,44,400 

Normal wastage 

585 

585 

Abnormal wastage 

115 

1,495 


19,500 

Rs.2.4«.480 


IfttMess C 



Units 

Rs. 


Units 

Rv. 

Transfer from Process B 

18.800 

2,44,400 

Transfer to Finished Stock 

16.000 

2,88,000 

Material 


15,000 

Normal wastage 

1.880 

3,760 

Labour 

Overiiead 


35.000 

13,920 

Abnormal wastage 

920 

16,560 


18,800 Rs.3.08320 


18.800 Rs.3.08,320 


Abnormal Wastage Account 


Process A 

900 

0 

Sale 

10,000 

Process B 

1,495 

Loss (Profit and Los\ Account) 

8.955 

ProcessC 

16,560 

1 

1 



Rs. 18.955 


Rs. 18.955 


6. Process consisting of partially completed closing stock : We had seen 
earlier that under the job cost system, work-in>progress is determined either by 
taking (^ysical stock of partly completed production or by a technical estimation 
of the extent to which a job has been processed, expressed as a percentage of die 
total or whole job. As the determination of work-in>process is required to be 
made frequently in process costing-~after every accounting period instead of oiice 
in a financial year as in the case of jobs — the method of physical stock>takin|^i$ 
expensive and so, not suitable in process costing. Technical estimation Is, 
thetefore, more appropriate and is commonly adopted for determining equivalant 
or effective units. In some industrim, it it postil^ to determine the .of 
completion of. work-in-process furly aocural^y on the basis of estimated mach^e 
operation time or man-hours requked for completion of a process and the rime 
actually taken for incomplete produetkHL Where such an exact calcuiation is not 
possible, an average or estimate may be used. Based on past experience, the work- 
kMprocesa at die end of a period is. in some concents, roughly assess^ say, as 
oMHldrd of onn^Mirconiidete. 
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EXAMPLE 7.7. 

The following data io respect of a Process II are given below : 

Month : January, 19^ * 

Transferred from Process 1 : 20,000 units, cost Rs. 80,000 
Units completed and transferred to finished stuck : 18,000 
Work'in-process at the end of the month : 

Materials 2.000 units, 30% complete 
Labour 2,000 units, 25 % complete 
Overhead 2,000 units, 25 % complete 
Cost of input during the month ; 

Material Rs. 9,500 

Labour Rs. 9,500 

Overhead Rs. 9,000 

Required : 

1 . The cost of goods transferred to finished stock and the cost of work-in-process at the 
end of January, 19xx. 

2. If the material added during the month has the effect of increasing the final output by 

4,000 units, calculate the costs as at I above, other conditions remaining the same. 

ANSWER : 

I . Equivalent units : 

Materials 18,000 « 2.000 v 19,000 

Unit cost -^Rs. 9,500 : I9,000-=Rc. 0.50 
Labour and Overhead 18,000 f 2,000x J -= 18,500 

Unit cost .»(Rs. 9,500+Rs. 9,000)/18,500«Re. 1.00 
Cost per unit transferred from Process I*»Rs. 80,000/20,000= Rs. 4 
Cost of finished goods transferred-* 18,000 ><(Rs. 4-i Re. 0.5 i Re. 1)--Rs. 99,000 
Cost of closing work-in-process : 

Materials 2.000 < Rs. 4 1-2.000 < i < Re. 0.5 Rs. 8,500 

Labour and overhead 2,000 x i \ Re. I Rs. 500 

Rs. 9,000 

20,000 

4,000 


Units transferred to finished stock 
Units in work-in-proooss 

24,000 

2. Equivalent units : 

Materials 22.000+2.000 x i ^23.000 

Unit cost«Rs. 9.500/23,000 -Re. 0.4130 
Labour and overhead 22.000+2,000xt“22,500 
Unit cost -Rs. 18,500/22,500°>Re. 0.8222 
AtQusted cost of input from the previous process 
«Rs. 80,000/24.000 -Rs. 3.3333 per unit 

Cost of finished goods transferred— 22,000 x(Rs. 3.3333+Re. 0.4t30+Re. 0.8222— Rs. 4.5085) 

-Rs. 1,00,510* 

Cost of woric>ia*pr0oess : 

Materials 2,OOOxlts.3.3J3-i2,OOOxixRe. 0.4130 -Rs. 7,079 

L«lKHir«adoveirbead2,000x|xRe.0.8222 iU. 411 


24.000 

22.000 
2,000 


Units from previous process 
Units added in current process 


*l(OttndMoir. 


Rs. 7.490 
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7. Normal loss or abnormal loss invohed—closlng stock partially complete : 
EXAMPLE 7.8. 

A company operates a department producing a component which passes through two 
processes. During November, materials for 40,000 components were put into process. There 
was no opening process stock. 30,000 were hnbhed and passed to the next process. Those not 
passed forward were calculated to be one-half Onished as regards wages and overhead. The costs 
incurred were as follows 



Rs. 

Direct material 

10,000 

Factory overhead 

12,000 

Direct wages 

8.000 


Of those passed to the second process, 28«000 were completed and passed to finished 
stores. 200 were scrapped, which was not abnormal. 1,800 remained unfinished in process, 
one-quarter finished as regards wages and overhead. No further process materials costs occur 
after introduction at the first process until the end of the second process, when protective 
packing is applied to the completed components. The process and packaging costs incurred at 
the end of the second process were : 

Direct material 4,000 

Factory overhead 4,500 

Direct wag4% 3,500 

Prepare a cost analysis statement for Novcmbei, accounting for total cO'.tsirKurrcd, 
analysed into dements of cost for process, covering finished and partly finished items. 

(/, C. .A/. ^ Pan \dapted) 

ANSWER : 


Process 1 

Maicnal 

Labour 

Overhead 


Iota) 

Units completed 

30,000 

• 30,000 

30.000 



Closing inventory 

10,000 

5,000 

5,000 



Effective production 

40,000 

35,000 

35,000 



Current process cost 

Rs. 10,000 

Rs. 8,000 

Rs. 12,000 

Rs. 

30,000 

Process cost per unit 

Rc. 025 

Re. 0.2286 

Rc. 0.3429 



Closing inventory cost 

Rs. 2,500* 

Rs. 1,143* 

Rs. 1,714* 

Rs. 

5,357 

Material transferred to Process U 



Rs. 

24,643 


(*10,OOOxRe.0.25 

=>Rs. 2,500 





]0,OOOxRe.0.2286x}»Rs. 1,143 





]0,OOOxRe.0.3429xi->Rs. 1,714) 




Process II 


t 




Units completed 

28,000 

28.000 

28,000 



Closing inventory 

1,800 

450 

450 



Effective production 

29.800 

28,430 

28,450 



Process costs 

Ks. 24,643 

Rs. 3,500 

Rs. 4.300 

Rs. **341,643 

Cost per unit 

Re. 0.827 

Re. 0.123 

Re. 0.158 



Closing inventory cost 

Rs. 1.490 

Rs. 55 

Rs. 70 

Rs. 

t,6l5 


(f,800x.827) (1.800x.l23x DO J00x.l58xi) 



Rnished stock 



» 

Rs. 

33,028 


dimd mMerial cost of Ra. 4,000 for tmtectht 
of the priPoeMtikd to flniihed stock only. 
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Cou Analysts Sheet 


ProceMl Nov, 



Units 

R$. 


Units 

Rs. 

Direct material 

40,000 

10,000 

Transfer to Process 11 

30,000 

24,643 

Direct wages 


8,000 




Fy, overhead 


12,000 

Work-in-proccss 

10,000 

5,357 


40,000 

30,000 


40.000 

30,000 


Process n 



Units 

Rs. 


Units 

Rs. 

Process 1 mitcrial 

30,000 

24,643 

Finished stock 

28,000 

35,028 

Direct mitenal 


4,000 

Normal loss 

200 


Direct wages 


3.500 ' 

Work-in-proccs4 

1.800 

1,615 

ly overhead 

30,000 

4.500 

36.643 


30.000 

36,643 


Another illustration to show the computations when wastage occurs (a) at 
the beginning of a process or during it, and (b) at the end of a process, is given 
below : 


EXAMPLE 7.9. 

The finished products of a factory pass ihrough i»o Processes, ihc entire material being 
placed in process at the beginning of the first process. From the folios ’ing production and cost 
data relating to the first process, work out the value of the closing inventory and of the value of 
the materials transferred to the second process if spoilage of 1,000 kgs. occurs fa) during the first 
process and (b) at the end of the first process. 


Process t 

Rs. 

Opening inventory 

10,000 

Material 

27,500 

Labour 

50,000 

Manufacturing overhead 

40,000 


Kgs. 

Opening inventory (25% complete) 

4,000 

Put into prooess 

12,000 

Transferred to Process 11 

10.000 

Closing inventory (20 % comificte) 

5,000 


(/. C. tv. A., ftnat—Adc^ed) 


ANSWER: 

(a) As apoliaieooeundiirfiit the process, its cost will be charted both to the complete 

ptodnoUooandtlieclosintinventoiy : 
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Effective mils 

htt^ertal 

Labour 

Ovtrbead 

From : 

Kgs. 

Kgs. 

Kgs. 

Opening inventory 

*0 

3,000 

3.000 

Current input 

6.000 

6,000 

6,000 

Total complete units 

6,000 

9,000 

9,000 

Closing inventory 

5,000 

1.000 

1,000 

Eilective units 

11,000 

10,000 

10,000 

*As entire material is placed in the process at the beginning of the first process* inventory 
(both opening and closing) is taken as 100% complete in regard to material. 

Maiertai Labour Overhead 

Current process cost Rs. 27,500 Rs. 50,000 Rs. 40,000 

Process cost per unit Rs. 2.5 Rs. 5 Rs. 4 

Closing inventory* 

Rs. 12,500 Rs. 5,000 

Rs. 4,000 

Rs. 21,500 


Cost of material transferred to the second process : 

Opening inventory -t- Process cost — Closing inventory ’^Rs. 10,000-i-Rs. 1,17,500— 
Rs.21.500-^Rs. 1^.000 

[^Material: 5,000 <Rs.2.5 »12.S00 

Labour: S.OOOxRs, 5<20% -<5,000 

Overhead: S.OOOy - 4,000 

Rs. 21,500 ] 

(b) If spoilage occurs at the end of the prodess, its cost will be charged only to the 
fint^d production and not to the closing inventory. The calculations will be as follows : — 


Effective units 

From : 


Material 

Labour 

Overhead 

Opening inventory 


0 

3,000 

3,000 

Current input 


7,000 

7,000 

7.000 

Total complete units 


7,000 

10,000 

10,000 

Closing inventory 


5,000 

1.000 

1,000 

Effective units 


12,000 

11,000 

11,000 

Pioceucost 


Ps. 27,500 

Rs. 50,000 

Rs. 4.000 

Process cost per uott 

Chrint inrentory 

Material 

Labour 

Overhead 

5,000xRs.2.29 

5,000 xRs. 4.55 x 20% 
3.000xRs. 3.63 x 20% 

Rs. 2.29 

Rs. 4.SS 

Rs. 3.}6 

Rs. 

•> 11.4)0 

- 4.SJ0 

« 3,6)0 

Rs. 19,6)0 


Coat of tmleriai trutfiRted to Moead prooeM<wJU. l<MXI0>rIU. I»17,SOO-4U. \9fi!b 
wRt. 1/17.810 
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8. Process consisting o/ partUtUy completed opening stock : 

When there is opening stock of work'in*process» the production completed 
during the period conies out in two batches. One batch consists of the production 
from the opening stock which was only partly processed during the previous 
period and the second batch consists of production completed out of the fresh 
units started in the process in the current period. As costs during the two periods 
vary, each will have different costs and the cost of the first batch will consist 
partly of the cost carried over from the previous period. 

Depending upon the particular assumption made regarding the flow of cost 
in the process, the calculation of the costs of the finished goods transferred to the 
next process and the closing work-in-process may be made under either of the two 
methods, viz. the weighted average cost method or the firsNn, first-out (fii-o) 
method. The accounting procedures and computation of equivalent units under 
these methods are discuss^ below : 


(I) H'eightcii Average method : According to this method, the opening 
work-in-process is treated as a part of current production although this was partly 
processed in the earlier period and its percentage of completion is not taken into 
account for the calculations. The cost of the opening work-^process is added to 
the cost incurred in the current period and average unit cost is worked out by 
dividing it by the equivalent units, as illustrated in the following example : 


Process A 


Period : September, I?** “ 

Opening Stock (work-in-proccs*)— 10,000 units, 40% complete, Rs. 10,000 
Units brought into process— 50,000 
Cost inewred 

Material Rs. 60,000 

Labour Rs 25,000 

Oveihcad Rs. 15,000 

Transfer to Process B . 40,000 Completed units (entirely oompiete productioo) 

Closing Stock (work-in-proocss) — 20,000 units, 75% complete 


(i) The input and output are reconededas follows : 

Units 

Opening work-in-prccess (40%) 10,000 Units Completed 

Units started 50,000 Closing work-in-prooess (75 %) 


Umts 

40.000 

20.000 


60,000 


60,000 


‘ (li) Computation of equivalent units : 

Units completed 40,000 

Closing woik-in-prooc« (75%) 15,000 


Bquivaieat units 55,000 

it ahouM be noted that in caiculating the equivalent uniu under the wei^ted average 
method, the work done In the past Is taken to have been done in the current period and, therefore, 
the stags of comidetfcMi of the opening work-in-process is immaterial. 

(HI) TotalCoat*Rs.lO.000+Rs.60,000 + Rs.25,000^Rs.l5,000-Rs 1,10,000 
(Iv) Cost per equivalent onlt«Rs.l.l0,000/S5,000«Rs. 2 

(v) Cost ofcompleledunita transferred to Process B ■>40,OOOxRs.2 ’=Rs,80,000 

Cb(Pofcloringwofk*io-prooes8(7S%) «20,000 x 7S%v.Rs.2 «Rs. 30,000 


Rs. 1,1ROOO 
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The Process Aooount wMI be shown ns Ibthiws ; 

PMOOM A 


Period : S^mbtr, 19. . 



Units 

Com- 

pletkn 

Rs. 

i 


Units 

C6m- 

pleCion 

Rs. 

Work-in- I 
process (b/f) 
Material 
Labour 
Overhead 

10,000 
! 50,000 

40% 

■i 

Transfened 
to Process B 
Work-in- 
process (c/f) 

40.000 

20.000 

100% 

73% 

80,000 

30,000 

60,000 


R$. 1.10.000| 

60,000 


Rs. 1,10,000 


(2) FirsNn, First-out method : This method is based on the assumption 
that the material in process moves on a first<in, first>out basis, so that the work on 
the opening stock is completed first, before the materials put into the process 
during the current period are taken up. The units completed during the process 
being usually more than the opening stock, it is assumed that no units from the 
opening work-io>pft.cess will be left incomplete and so none of them will find 
place in the closing work>in>process. Under the FIFO method, the costs for work 
' >m|fieted in a period are worked out in two parts, i.e separately for (a) opening 
work'in-process completed, and (b) units started and completed in the period. 

In the HFO method, the method of calculation of equivalent units is 
different as the units completed from opening work-in-process and from current 
production have to be accounted for sepa^ly. Taking the earlier data, the 


equivalent units will be computed as follows 

Etuiralent units 

Opening stock, work compicted in the current period (10,000 .<60^ 6,000 

Units completed during the period : 

Units started fesr closing stod: (30,000—20,000) 30,000 

Closing stock, work done in thecorrent period (20,000 x 75%) 13,000 

Completed equivaleDt production Tl.OOO 

Orsinuily : 

Units oompieied 

From opening work-in-process 6,000 

From current production 30,000 

Closing work-ra-process 15.000 

Completed equivulent production H^OW 

Alternatively, the equivalent units may be calculated as follows : 

Units completed during the period 40,000 

Ciosingstock : work done (20,000 x 73%) tS,000 

^,6do 

Less openingstock ; work already completed in previous period (10,000x40%) 4,00 0 

Completed equivalent produedon 
or 

Opening stod ; work luoomplete (10^000x60%) 6,000 

li^ ; ineomplele 30^000 

36»fl00 

£«»doringstod( : work not completed (2(MM0x 25%) 5,000 

Cwgpktedequivikirtpiwhiciioa '^IpoST 
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Hw currant unitt coat will be : 

Total current costa . Rs.40,000+IU.Z5,000+Rs. ls.000..„. , 

SffectiUB uuiU production 51,000 1.9608 

CSostof fbiished production transferred to Process B will be arrived at in two parts, as 
follows : 


Cost per unit 


(«) From opening stock 


Rs. 

Opening stock (cost from preceding period) 

Cost added (cost incurred to complete, this period) 


10,000 

10,000 X 60% yRs. 1.9608 


11,764 

(b) Prom curre.rt produclion 

Rs. 

21,764 Rs. 2.1764 

(30.000X 100% xRs. 1.9608) 


58.824 Rs. S.8824 

Cost of closing work*in-proi.eu (none from 
opening stock but ail fiom units started) 

Rs. 

80,5h« 

20,000 < 75 %Rs. 1.9608 

Rs. 

29,412 


{ Hic cost of finished production may also be worked out by demcting the cost ol closing 
work'in-process, which is calculated first, from the total debits in the process account.) 

A few illustrations of the above two methods arc givcii in Examples 7.10 to 7 13. 

EXAMPLE 7,10 (Weighted average method) 

'The following figures related to a single industrial process . 

Quantity of work-in-process at cominenocment>-W,000 units 
Cost of work-m-prooess at commencement. 



Rs 

Material 

29,60U 

Wages 

6600 

Overhead 

5,800 


nurtng the period under review, a further 32,000 units wxtc introduced and the 
additional costs were ; 

Material : Rs, 1,12,400 ; Wages : Rs. 33,400 ; Overhead : Rs, 30,200. At the end of the 
period, 28,000 units were fully processed, and 12,000 units remained in process. This closing 
stock was Gomplete as regards materia! cost and onc-third complete as regards wages and 
overhead, 

iJsing the average method of valuation, tabulate these production and cost ^gures to 
give quantities, unit values, and total values for completed ou, it and for each of the three 
Clements comprising the chMingwork-in-prooess. (/.C. M. A,,Part IV^Adapted) 

ANSWER: 

Scatament of produclion : 


imtt 

sfnits 

Oaowr 

Units 

®P*»iBg uork4n.prooess 

8,000 

Finished goods 

28.000 

Introduced to piooMi 

32,000 

Closing work>i»i>rocess 

12.000 


40,000 


40.000 
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Chicutetioa of eqalvalent units : 

Mattrkd 

Labour Overhead 

Units completed 

2S,000 

28,000 28,000 

Qosiaf work-in-process 

12.000 

4.000 4,000 

Effective units 

40,000 

32.000 32,000 

Cost of equivalent units under the average cost method is worked out as follows : 

Material 

Rs. 29.600+ Rs. 1,12.400 

»»Rs. 3.55 per unit 

40.000 



Labour 

Rs. 6,600 1 Rs. 33,400 

t.25 per unit 

32,000 



Overhead 

Rs. S.«»fRs.30.200 

»R$. 1.125 per unit 

32,000 



Vjluation of work-in-process : 



Material, 100% complete 

^ 12,000 <Rs. 3.55 

-‘Rs. 42.600 

LaboiH l/3rd complete 

=■ 12,000- 1/3 xRs. 1.25 

»Rs. 5,000 

Overhead, l/3rd complete 

- 12,000yt/3>Rs. 1.125 

»Rs. 4.500 


Tout Cost -Rs. 52,100 

Cost of finished goods : 



Materia], 100% complete 

' 28,000 xRs. 3,55 

• Rs. 99,400 

Labour, 100% complete 

« 28/000 xRs. 1.25 

-Rs. 35,000 

Overhead, 100% dbmpletc 

- 28,OOOxRs. I.I25 

-Rs. 31,500 


Tf tal Cost -Rs. 1,65,900 


The Process Acoount is shown below ; 


Process Aooount 



Units 

Rs. 

Rs. 


Units 

1 

Rs. 

Openfng Slock ; 

8,000 



Pfatisfaed foods : 

28,000 

1 i 


MaterinI 


29.«00 


Material 




Labour 


6,600 


Labour 

i 



Overhead 


5,800 


Overtiend 

i 

31,500 




1 



i 


1.41.900 



1 


Work-iadiroceai: 

12,000 



Introduced : 



1 42,000 

MBterhd(l00% 




Material 

32,000 

1.12,400 


conpiete) 




Labour 


33,400 


Labour 




OvMhead 


30,200 


1 (l/Srdeom^te) 


5,OO0l 





1,76,000 

Overhead 








(l/3rdooiiVleie) 


4 ^ 









9i,l00 




2.18.000 




2,18.000 
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BXAMPLE7.il. (PlFOmeUiod) 

O.H. Md Ca. manuEKture a product in one procen. Prooeu costing is followed and 
work-inixooess stocks «t the end of each month are valued on FIFO basis. 

At the beginning of a month the inventory of work<in<i>rooess showed 400 units, 40 per 


cent cmnidete, valued as follows 

Materials Rs. 3,600 

Labour Rs. 3,400 

Overhead Rs. 1,000 

Total Rs. 8,000 


During the month, actual issue of materials to production was Rs 68,500. Wages and 
overtieads in the months amounted to Rs. 79,800 and Rs. 21 ,280 respectively. Finished production 
taken into stock in the month was 2,500 units. There was no loss in process. 

At the end of the month, the work-in-process inventory was 500 umts, 60 per cent complete 
as to labour and overhead and 80 per cent complete as to materials. 

Prepare a process cost sheet showing total and units cosu. (/. C. W. A„ Final— Adt^ed) 


ANSWER : 


Opening work-in-process 
New units added 


Statement of Production 
Units 

400 Finished production 

2,600 Closing work-in-proceji 


3,000 


Units 

2,500 

500 


3,000 


Calculatuin of effective production 


1 Units 

1 

Cora- 1 
pletion I 

Matcnal 

Labour 

Ovcihead 

Total 

Units (H^mpkted : | 

hrom opening 
inventory 

From current input I 
Closing inventory 

400 

2,100 

500 

1 

! 

60% ; 
100% 1 
80% 
60% 
60% 


240 

2,100 

300 

240 

2,100 

300 

i 

i 




2,740 

2.640 

2,640 


Current cost 



Rs. 68.500 

Rs. 79,800 

Rs. 21.280 


Current cost per unit 



Rs. 25.000 

Rs. 30,227 

Rs. 8,061 

Rs. 63,288 



Units 

Com- 

Cost of finished production : 


idetion 

Prom 9 pening inventory 

400 

60% 

Prom current production 

ilOO 

100% 

Cost of closing inventory 

SOO 

80% 



60% 



60% 


Material Labour Overhead Total 

Rs. 3,600 Rs. 3,400 Rs. 1,000 Rs. 8,000 

t Rs. 15,189* 
Rs. 237189 
Rs.1,32,905 ** 

Rs. 10,000 Rs.1,36,094 

Rs. 9,068 

Rs. 2,418 

rT 21.486 


(•(400x40%xR 8. 0,288) 
**ai00x IQ0%xRa. 0088)) 
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Praoess Cost Statement 



UniU 

Com* 


Coat 

Cmt 



pletion 



per unit 




Rs. 

Rs. 

Rs. 

Opening work-iit-prooess 






Material 

400 

40% 

3,600 



Labour 



3,400 



Overhead 



■223 









Input added 


0% 




Material 



68,500 



Labour 






Overhead 










1,69,580 






Rs. 1,77,580 


Lest Closing woric-in-ptooess 






Material 


80% 

10,000 



Labour 


60% 

9,068 



Overhead 


60% 

2,418 







Rs. 21,486 

43.00 

Cost of production 


100% 


Rs. 1.56.094 

62.44 

(Finbhed stock) 







EXAMPLE 7.12. (Applying avemte cost method) * 

Product A passes through three tvooesscs. In January 19. the following information is 
obtained in respect of Process 2 

Opening stock : 2.S00 units valued at Rs. 1,200 made up of 
Rs. 700 for material 
Rs. ISO for labour 
Rs. 3S0 for overheads 

Transfer from process 1 : 14,000 units at Re. 0.20 each 


Transfer to process 3 : 12,000 units 

Rs. 

Direct material added in Process 2 1,540 

Direct labour amounted to 2,000 

Productioa overhead incurred 4,400 

Units scrapped ; 2,000oncom|4etionorprooeu2 
Oosiof stock : 2,800onits 

Degree of coaipietioo : Material 80% 

Labour 40% 

Overheads 40% 


ffytt : 10% loss during produolioo oonsideted normal lost. Units senipped realbed Re. 0.40 
cicb* 


Prepare a statement of dm cost Prooasi 2 gad riiow the mdt AM «r Mens InuiMbmd to 

ft«ess3. (f.C.r,4..£«ir) 
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ANSWER: 


nystatl Plow 
units 


Output unitt 

Opening stock 

2,800 

Noimal loss 

Transfer from Process 1 

14,000 

Abnormal loss 


16,800 

Transfer to Process 3 
Closing stock 


(Units processed >14,000 (-2,800 (opening stock)~2.800 (closing >tock» ^14,000 
wUls. Normal loss- 10% of 14,000 ^ 1 .400) 


1,400 

600 

12,000 

2,800 


16,800 

Equivalent 


Matenal Overhead 



% 

Units 

o 

Unit's 

Normal loss 

— 





Abnormal loss 

100 

600 

100 

600 

Transfer to process 3 

100 

12,000 

100 

12,000 

Clobing stock 

80 

2,240 

60 

1,680 



14,840 


14.280 

Cost evaluation uaiemens 






Maienals 

Labour 

Overhead 

Total 

Opening stock 

700 

150 

350 

1,200 

f rom Process 1 

2.800 

— 



2,800 

Added in the process 

1,560 

2.000 

4,400 

7,960 


5,060 

2.150 

4,750 

1],%0 

/ ess Scrap value of normal lo^s 





^ Re. 0 40 

560 

- 

- 

560 

ToUl 

Rs. 4.500 

Rs 2,150 

Rs. 4,750 

Rs. 11,400 

C'osi per equivalent unit 

Re.0.303 

Re.0 150 

Rc.0 333 

Re 0786 


EXAMPLE 7. 13. (Applying FIFO method) 

In a process unit the unjeraoted data were collected from the Grinding department for 
the month of June \9kx. 


Physical daio : 


Work-ln-^ooess as on 1 6 (50% completed) 

20,000 units 

Receipt firing ttie period 

1,80.000 units 

Issues to the neat process 

1 ,70 100 unib 

Work'iniMooess as on 30.6 (50% completed) 

Haaaclal dma : 

26,000 urrts 

WorkdiHirooess as on 1.6 •>- 

Rs. 

Cost from prtvhAis process 

20,000 

Cmt incttr^ in this process 

6,000 

Total 

traaifhried from pravioua departnent 

26,000 

during dm moofli 

1.81,800 

looined in the procen during the month 

96,480 

Cakwlat* the otMt of units in process on 30ih Jtme. 19ii M 

.and the cost of units transferred 

to the next proecM FIFO nediod of imentonr valuation. 

(Ignore lost units as normal.) 

(i. r. tv. A., Inter) 
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ANSWER: 

Physical flow Equivalent uniu 


Input (units) 

Output (units) 


Prerious 

process 

This 

process 

Opening work*in-process 20,000 

Completed from : 
Opening work-in- 
process processed 

20,000 


10,000 

Receipt during the period 1,80,000 

Current input 
processed during 
the period 
(1,70,000-20,000) 

1, SO, 000 

l,SO.OOO 

1,50,000 


Normal Loss 

4,000 


— 


Closing woik-tn-process 26,000 

13,000 

13,000 

voojaoo 


2,00,000 

1,63,000 

1,73,000 

Cost : 


Total 

Rs. 

Rs. 

Rs. 

Opening work-in-prooess 

Current cost 

From previous department 

26,000 

1,81,800 

1,81,800 


Incurred in this process 


96,480 


96,480 


R5.3.04,28(^ 




— , I ^ 

Current cost per equivalent unit Rs. 1.1153 Re. 0.5577 


(Total Rs. 1.6730) 


Bvaluation stateixient : 

1 ,70^000 units iraoslerred Rs. 

From opening work*ui*process 26,000 

Addcmeni cost to complete opening work-in-process (10,000 * Re, 0.5577) 5,577 

4dd units completed from current production (l,50,000x Rs. 1.6730) 2,50.954 


Rs. 2,62,531 

Qosing work-in-process (1 3,000 x Rs. 1 .6730) Rs. 21 ,749 

Total Rs. 3,04,280 

It will be noted that the cost from previous process forms the ''raw material** Of the 
current process and it has not Che effect of adding any units to the latter. The cost transRrred 
from prevbus department during the month (Rs. 1,81,00) is, therefore, apportioned tp the 
equivalent units ccmpleted during the month n&d the units carried over as work-ln-prooess, 

/ 

The wdghted average and the nro. methods have thdr merits rand 
limitations. The weighted average method is simpler of the two and is widely psed 
in practfee hot it ievds out the costs in different periods and does not, therelore, 
cometty reflect the extent of diange of costs from period to period. In the litter 
respect, the fifo method is mote suitable from the point of view of control as the 
past and current costs are segregated. The too mediod is, however, 
ci(MD{dtcated and tnifang out the costs in two parts fiom process to process 
becomes tedious, paiticolariy when a large number of processes is Involved. As 
we wifl see falter, the rao system In neitfanr suitable nor ratkmal udien spoiled 
mnti are invoiced because apportionnunt of sndi units between tbs opening 
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inventory and current production is not possible. The fipo method is, therefore, 
not much used in practice. Whenever used, it is applied to the last process from 
where the finished product emerges. 

The difference in the results obtained by the two methods would not be 
tk'ltnificant or would disappear altogether if : 

V (i) There is no opening inventory, in which case the question of first-in, 
' first-out docs not arise at all. 

<ti) Opening inventory is very small compared to the fresh units 
introduced in the process. 

(iii) The stage of completion of opening inventory is not sufficiently 
advanced so that the previous costs have practically no effect on 
current costs. 

(iv) There is not much difference in costs from period to rwriod. 


(3) Last-in, first-out (i.iio) method : Calculation of the values of closing 
work-in-process and finished stock is made under yet another method, viz. the 
LIPO method. In this method, the cost of the opening work-in-process is charged 
to the closing work-in-proccss rather than to the finished produ'';^ units so that the 
latter bear the cuirent cost-*. This is illustrated below : 

Opening woi k-in-proccss . 1 0,000 units, 50” ' complete with regard to labour and overhead 
Material Rs. 3,000 

Labour Rs. 4.000 

Overhead Rs. 4,000 

R>. 11,000 

Units bi ought into pn)cc-.v . 20.000 

Cost incurred : 

.Material Rs. 15,000 

Labour Rs- 26,250 

Overhead Rs. 35,000 

Rs. 76.250 Rs. 8/.250 

Transfer to nest prvvcss . I S.OIKI completed units 

Closing work-ui-proccss . 1 5.000 units. 50"i complete as to Ulsour and overhead 


The eouivalcnt units aii.l the costs will be computed as follows 


From Current input 
Units completed 

Closing work-in•prooc^s lOO^; 

50”; 

50 

Equivalent units 
Current cost 
Cost per equivalent unit 
Cost of closing work-in-process, arrived at in 
two parts : 

Prom opening stock 

10.000 units 
From current input 

5.000 Re. 0.75 

2,500 Rs. 1.50 
2,500 Rs.2.00 

stock, 15, OOP Wilts at current cost 
Total cost 
27 


Material 

Labour 

Ovcf hca 1 

15,000 

15,000 

15.000 

5,000 

2.500 

2.500 

■~20W^ 

TsW 

17,500 

Rs. 15,000 Rs. 26.250 Rs. 35,000 


Re. 0.75 Rs. 1.50 Rs. 2.00 


R.S. 3,000 Rs. 4,000 Rs. 4,000 
Rs. 3,750 

Rs. 3,750 

Rs. 5,000 

Rs. 6,750 Rs. 7,750 Rs. 9.000 
Rs. 1 1,250 Rs. 22,500 Rs. 30,000 
RslIsioSO Rs. 30>!» Rs. 39,000 Rs.87,250 
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AccooBtiBg of Intcr-Process Profits 

laclasion of inter>process profit creates complications in the accounts. 
As the internal profits remain merged in process stock, work'<n*process, and 
finished stock, suitable adjustment is required to be made in the Balance Sheet 
in order to e.xclude such unrealised profit. No adjustment is, however, necessary 
for the finished goods sold as the internal profits arc already realised on the sales. 
In other to avoid these complications, many accountants prefer not to include 
inter>process profits in the accounts. The line of argument is that the main purpose 
of showing inter-process profits, \iz. comparison of costs with the market price, 
may be served equally well by keeping suitable records, making separate cost 
analysis and reports outside the accounts, or by introducing a system of standard 
costing wherein the standard costs of each process may be known. 

When inter-process profit is included m the accounts, it is advisable to have 
three columns in the ledger to indicate the cost, profit, and the total. This facilitates 
the calculation of the profit to be provided for inclusion in closing stock in each 
process and in the final finished stock. The method is illustrated below ; 

Example 7 . 14 . 

A product passe<i through three processes berore it is completed and transferred to hnishcd 
stock. The following data are available for p month ; 



Process No. 1 

Process No. 2 

Process No, 3 


ks. 

Rs. 

Rs. 

Opening stock (at prime cost) 

2sm 

12,000 

10,000 

Direct material 

\\m 

20,000 

40,000 

Direct laboui 

IO,OOfJ 

10.500 

50,000 

Factor> 0>cih/ ad 

10,000 

25,000 

25,000 

Closing sUick (at prun ’ conI) 

5,000 

6,000 

32.000 

irtter-procci^ tntrt:^fLn vf output included profits at the folhwtng rates 


Procevi 1 Process 2 


on transfer I'kricc 


Process 2 to Prv)ccss 3 

/O 

un transfi.r price 


Process 3 to I-mtsbed Su>ck 

—10% on transfer price 


Inter-process profit included in the opemn^ stock were 



In Process 2 

-Rs. 

2,000 


In Process 3 

— Rs. 

2,800 


In Finished Stock 

—to. 

10,000 


nitbhed stock : 

Opening balance 

—to. 

25,000 


ChMing balance 

-to. 

35,000 


Sales daring the month 

-to. 

3,00,000 



ConpletB the fxoocm aoeouna, dftennine the tpuM profit for the mooih and 

stock wNi appear in the Bidance Sheet rmtlMlaMdaiy nr tlMtw^ 
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Answer : Process No 1 Account 



Tout 

Cost 

Profit 


Total 

Cost 

Profit 


Rs. 

Rs. 

R.S. 


Rs. 

Rs. 

Rs. 

Stock (b/f) 

2,000 

2.000 


Transfer to 




Direct 




Process 




material 

Direct 

13.000 

13.000 

— 

No. 2 

37,500 

30,000 

7,500 

labour 

10,000 

10,000 

— 





Less Stock (c/f) 

5.000 

5,000 






Prime cost 

20,000 

20,000 






Fy. overhead 

10.000 

10,000 

— 





Process cost 

Profit at 20**' on 

30.000 

30.000 




1 


transfer price 
(25 on U)st) 

V 

’ 7 


7,500 





1 

1 

37.500 

i 30.000 

7,500 


BKQI 



Stock (s/i) j 

5.000 

5.000 

— 


■ 




Process No 2 Account 



Total 

Cost 

Profit 


Total 

Cost 

' Profit 


Rs 

Rs. 

Rs 


Rs. 

Rs 

I Rs. 

Stock (b 1 1 

12,000 

10,000 

2.000 


( ' 

1 

Transfer 




Transfer to 



from process 




Proc'wss 


j 1 

Ni> 1 

37,500 

30,000 

7,500 

No, 3 

1,32.000 

90,212 

, 41,788 

Direct 






1 

1 

material 

20,000 

20.000 




[ ! 

Direct 





1 

labour 

10.51)0 

10,500 



1 




9. <00 


1 1 

i 

Uss Stock (c/f) 



712* 


1 

1 

Prime, cost 

74,000 

65,212 

8.788 


1 1 


Fy. overhead 

25.000 

25,000 



1 i 



Process cost 

99.000 

90.212 

8,788 





Profit at 25®; on 






1 

transfer price 








(Ird of cost) 

33,000 


33,000 







90,2; 

41.788 


1 32,000 

90,212 

41,788 

Stock (c/O 

6.000 

S,2B8 

712 

1 - - 






me pr 0 portlomtepn^ts<>"chstng stock tnOUs ami inker priKSSses an work the 

fsttawtag manmr : 


Prdtt-R*. «.0(»-R8. SOM-Rs. 712 
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Process ffo 3 Account 



Total 

Cost 

Profit 


Total 

Cost 

Profit 


Rs. 

Rs. 

Rs. 


Rs. 

Rs. 

Rs. 

Stock (b/0 

10,000 



Transfer to 




Transfer 



1 

1 Finished 




from Process 

No. 2 

1,32,000 

90,212 

41,788 

Stock 

2,50.000 

1,86.562 

63,438 

Direct 

material 

Direct 

40,000 

40,000 

— 





labour 

50,000 


— 


1 




2,32,000 

1.87.412 

44,588 


i 


I 

Less Stock (c/0 

32,000 

25,850 

6,150 




i 

1 

Prime cost 

2,00,000 

1,61,562 

38,438 


1 


1 

Fy. overhead 

25,000 

— S 

25,000 

— 












Process cost 
PofitatlO% 

2,25,000 

1,86,562 

38,438 





oa transfer 
price( thof 
cost) 

25,000 


25,000 






2,50,000 

1,86,562 

63,438 - 

i — - 


2,50,000 

1,86,562 

63.438 

Stock (c/0 

32,000 

25,850 

6,150 



1 

! 



Finished Stock Account 



Total 

Cast 

Profit 

[ — — ■ »- 

1 

Total 

Cost 

Profit 


Rs. 

Rs 

Rs. 


Rs. 

Rs. 

Rs. 

Stock (b/f 
Transfer from 

25.000 

15,000 

10,000 

Sales 

3,00,000 

1,77,374 

142426 

Process 

No. 2 

2,50,000 

1,86462 

63.438 






2,75,000 

2,01,562 

73438 





£«siStodk 








m 

33,000 

24,188 

8,812 






2,42,000 

1,77,374 

64,626 





Grouhofit 

58,000 


58,000 






3.00,000 

1,77,374 

142.626 


3,00,000 

1,77,374 

142,616 

SUtdtm 

nifito 

2^188 

MI2 
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Provision for Profit Account 



Rs. 

Rs. 



Rs. 

Rs. 

Pro6t and Loss 



Balance (b/0 




Account 



Process 2 


2,000 


Proportion of provision 



Process 3 


2,800 


not required for 



Finished 




Process 2 


L288 

stock 


10,000 


Finished stock 


1,188 




14,800 

Balance (c/0 



Profit and 




Process 2 

712 


Loss A/c 




Process 3 

6,150 

j 

Additional 




Finished 



provision 




stock 

8,812 


required for 






15,674 

Process 3 



3,350 



18,150 




18,150 




Balance (b/f) 






' 

Process 2 


712 





Process 3 


6,150 





Finished 







stock 


8.812 





1 - . ... 



15,674 


Analysis of gross profit for ihf month : 



Rs. 

Process 1 

Process 2 

33,000 

Plus Provision not made 

1,288 

Process 3 

25,000 

Less Provbion 

3,350 

Finished Slock 

58,000 

Plus Provision 

1,188 


Rs. 

7,500 

34,288 

21,650 

59,188 Rs. 1,22.626« 


•This agrees with the profit in the Finished Stock Ac* ■ ‘unt. 


Btdemee Sheet 


Process Slock— Process 1 


Rs. 

5,000 

Prooess2 

Rs. 4^000 



/.esi Profit 

712 

Ra. 

5,2M 

ProcetsS 

Rs. 32,000 



Lets Profit 

6,150 

Rs. 

25.850 

Pioiihed Stock 

Rs. 33.000 



Lemftoth 

S.812 

Rs. 

24.188 
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Openlioa Costs. A manufacturing inocess may sometimes be subdivided 
into a number of parts, each of which is known as an operation. Thus, a 
process is a large sphere of activity which may consist of several operations. 
Operation costing refers to the determination of cost of operations rather than the 
processes. It is a special type of process costing in which the cost centre is taken to 
be an operation instead of a process. With operation costing, cost control may be 
exercised more effectively because the individual area of activity and responsibility 
is considerably reduced. 

The procedure for costing of operations is broadly the same as for process 
costing. Material, labour, and expenses are recorded against each operation and 
transfer of costs is made from one operation to another as in the case of process 
costing. Sometimes, the opertation cost may comprise only the conversion cost, 
and so, in order to find out the product cost, the cost of material is added to the 
conversion costs of each of the operation centres through which the product passes. 

A general ledger is maintained for each operation but if the operations are 
too many, keeping accounts for such a large number of operations increases 
clerical costs. Furthermore, split up of the main process centre into smaller 
operation cost centres makes the distribution of manufacturing overhead difficult. 
Accounts are, thermre, maintained for the targe process only and an analysis 
sheet is maintained for the various operations as a subsidiary document 

The main problem to be faced in determining operation costs arises when the 
m;.'nufactUTe of a product involves a number of operations and the output of one 
operation passes on to the next. As waste, rejection and scrap may also be 
involved at the various stages, the output of an operation is less than its input. 
The problem is further complicated when all the operations are carried out 
simultaneously on mass production lines and* the quantities dealt with in each 
operation bear no direct relationship with one another. 

The method of calculating unit operation cost is illustrated below. For the 
sake of simplicity, only labour costs have been shown but overhead and material 
costs may worked out in a similar manner. 

Unli Operatkm Casts 


Labour Costs (Rs.ji 






.2 o 1 

111 


g'ss S'? 

ill ill if 


(1) (2) G) <4) (5) 


} 1,00,000 84.000 10^000 19.50 

2 1,20;000 80,000 40.000 50 

3 1,40.0001,26.000 14,000 11,11 

4 96,000 80.000 16.000 20 

5 84,000 80.000 4.000 5 


(6) 

(7) 

(8) 

m 

(10) 

__ .. - -i— 

250 

too 

.10 

.119 


210 

120 

,10 

.150 

410 

140 

140 

.10 

.111 

.liW 

126 

96 

.10 

.120 

.126 

105 

84 

.10 

.105 

.ihs 

100 Rs. 540 

Re. 0.50 Re. 0.605 

Re, 0J31 
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The calculatioiis are explained below : 


Ratio per 100 units of output : The purpose of calculating this ratio is to determine the 
number of units to be put in hand in each operation so that at the end of the final operation 100 
good units are obtained. In the foregoing example, 2S0 units of input yield UK) units of the final 
product. Starting backwards, m the 5th operation, 94,000 units of input yield 80,000 units of 
output. To get 100 final units. 105 units have, therefore, to be put in the begirmingof operation 
5. Similarly, 126 units should be put in operation 4 to get 105 units, 140 m operation 3 to get 
126 units, and so on. The ratio for an operation is obtained by increasing the ratio for the next 
operation (in Col. 6) by the percentage of rejection as per Col 5 for the operation under 
consideration. Thus for opeiation 4, the ratio will be, 

105^20% ones 126 

Computation of cost : The labour costs per 100 units of input and output (Cols 8 and 
9) are obtained by dividing the total cost of labour (( ol 7) by the input and output (Cols 2 and 
3) respective]) and multipl>ing by 100 T)ic labour cost per 100 units on ihc number finally 
passed as good (Col. 10) is obtained by multiplying the cost pei 100 units of input in Col 8 b> 
the ratio m Col. 6. 

The calculations show that in order to produce 100 units, 250 units should be initially 
put in the process. The labour a^st per 100 units ot final output is Rc OKU and the labour costs 
of waste per 100 uniis is Rc 0 331 (Re 0 811 Re 0.500). I he labour cost uf work-in-progerss 
at the end of each operation may be determined in the following manner 


At the end of operation No. I 
At the end of operation No 2 
At the end of operation No 1 
\{ the end of operation No 4 


Units in progress 


too 

Units m progress 
100 

Units m Progress 
100 

Units in pi ogress 


100 


Units in pi ogress 
At the end of operation No 5 


100 

•rhis agrees with the total in Col lO 


Re 0 IW 


(Re (0119^0150^ 50 
Re 0 119; Rc 0 129J 

lRc{0 129 0.111 lliroof 
Rc 0 329) Re 0 4761 


lRet0 476 0 120 ‘ 20", ot 
Rc 0 47<) 0 691) 

[Rc (0.69! ^ 0 105 ' 5^,ol 
Rc 0.69J) -Rc 0 831*1 


Opentiog Costs. Operating costs refer to the costs of undertakings which 
do not manufacture any product but which provide services Such undertakings 
are : transport concerns (shipping, air, railways, and motor transport), catering 
establishments (hotels, hostels, canteens, and cafeteria), and public utility 
undertakings like gas, electricity, and steam generating, hospitals, theatres, schools, 
laundries, etc. In many factories, utility services like motoi transport, power 
house, hospital, and canteen are dcpartmentally run division^ w'hich provide 
services to the producing departments of the facto. Because of the diverse 
nature of activities carried out m service undertakings, the cost system used is 
obviously different from that for manufacturing concerns. The main differences 
arise in : 

(i) the adoption of a suitable cost unit which is not a job or process but is 
related to the service rendered, e.g. unit of electricity, cubic metre of 
gas, tonne-kilometre or passenger-kilometre of transport services, and 
(ii> the fflanaer of collection and allocation of the costs to the cost unit 
Por the purpose of Hhistration, the costing system applied in motor transport 
concerns will be considered. 
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Motor Transport Costb^ 

Costing in a motor transport undertaking consists of determining the 
operating cost of each vchidc and applying this cost to And out the cost per unit of 
service rendered by a vehicle. The cost unit is selected with proper care keeping in 
view the needs of each concern, the weight, bulk, and types of good carried, and the 
distance covered in each trip. The units commonly in use arc an hour of work, a 
tonne, a kilometre, tonne or quintal-kilometre, and passenger-kilometre ; the last 
one is used in undertakings that provide service for carrying passengers. The 
tonne-kilometre or the passenger-kilometre is actually two units combined in one 
and is based on the contention that in the operation of a transport, both the weight 
of the load (or the number of passengers) and the distance should be taken into 
account. A load of 2 tonnes carried for 10 kilometres would be equisalcnt to 2 x 10 
—20 tonne-kilometres. Similarly, a load of 10 tonnes carried for 2 kilometres 
would also be equivalent to 20 tonne-kiiomctrcs. It may be seen that although the 
tonne-kilometre in both the cases is the same, factors like loading and unloading 
time, return distance, and running costs may be different in each case. The tonne- 
kilometre does not therefore, provide a pci feet unit for cost apportionment. 
When, however, the loads carried on each trip do not vary widely and the distances 
covered are also %?prcciable, the tonne-kilometre provides a very useful unit for 
the calculation of average transport costs. The weighted average tonnc-kilomctre 
should be adopted for the purpose of cost computation as shown below : 

Ivttrip : 10 tonnes < 52 kilumetrcs»520 tonne-kilomctrcs 
2nd tdp ; 8 tonnes x 100 kilometres-°°800 tunnc-k»lometrcs 
3rd (rip : S tonnes x lO kilometres 50 tonnc-k-lometres 

23 tonnes 162 kilometies 1,370 toiinc-kilometrcs 
(The correct tonne-kilomettes arc 1,370 and not 23 . 162 3,726i 

Log Book : A Log Book is maintained for each vehicle to record details of 
trips made by the vehicle during a specified period of time ; usually on a daily 
basis. A specimen of a log book is given in Fig. 7.14. The details shown in the log 
book enable the management to make suitable allocation of vehicles, to avoid 
unnecessary or duplicate trii», and to avoid waste or idle running capacity. The 
records also provide data fbr the proper allocation of costs and in this respect 
these may be compared with the production details available in a manufacturing 
concern. 

Compilation of costs : Costs arc classiGed and accumulated under the 
following three heads : 

1. Fixed or stand-by costs : These costs which include garage chafges, 
insurance, taxes, licence, depreciation, wages of drivers and dealers, 
estabUtiiinent costs of workshop and Head Office, and genera) seifice, 
are constant and are Incurred irrespective of the extent of the run ^f a 
vehicle. While some of these costs such as wages of drivers, cleaner* etc. 
are in the nature of direct or traceable Gxed costs and can be atlodkted 
to specified vehictes, the test are snhaUy apportioned to each vdiicle. 

2. Mtdntenanee costs : These are costs of a semi-variable nature and 
Indttde expmditure on r^Min, maintenance, tyres, tubes, accessories, 
nndqMues. 



Trip No. 


O^^ltNO O)^ 
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VEHICLE LOO BOOK 

Vehicle No. : 

Date : 

Make and specification : 

Driver : 

Registration/Liccncc No. : 

Route on winch 

Date of purchase : 

plying (Route No.) : 



Supplies ; 

Petrol/ Diesel . 
Lubricating Oil . 


Ttme : Details of delays 

Driver 

Qcancr 

Mochanjc 


Notes : (i) The reverse page of the log book contains entries of all repairs and mainteiiaiioe 
carried out on the vehicle. AH maintenance stores and sparc« Hrawn and the labour 
time utilised for repairs and maintenance arc recorded. 

(n) For passeiiger'Carncrs, the form of the log book is suitably modilkd to record the 
number of passengers earned in each trip. 


Fig. 7.14. Vehicle Log Book 


3. Operating omf Sunning costs : These arc variable costs, the extent of 
which depends upon the trips made and distance run by a vefai^. 
Such costs indudr cost of Aid (petrol or diesel oil), lubricating oil 
etc. and wages of driver and deaner (if payment is related to distance 
run or trips made, or when drivers and cleaners are spedaliy detailed 
to man spedfic vehides). Operating and running costs may bo easily 
allocated to each vehicle. 
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The costs for each vehicle, suitably analysed under the above mentioned 
heads, are compiled periodically in a Cost Sheet or Cost Summary (see Fig. 7.1S). 


Vehicle No. 
Route No. : 


Nature of 
expenditure 


Operating & 
Rumung Costs 
Fuel 

Lubricating oil 
Drivers' wages 
Cleaners' wages 
Mechanics' wages 


Sub*T<* al 


Maintenance Costs 
Tyres Sl tubes 
Spares 
Repairs 
Ovwheads 


Sub-Totai 


Fixed Costs 
Insurance 
Liccnoe Sl taxes 
Deprociatioo 

and general 

dbsatweg 


Sid>-Total 


VEHICLE COST SHEET 
Period : Total no. of trips : 

Total distance run : 
Total weight carried : 
Total units : 

Total hours operated : 


Budgeted Actual 


Current 

Last month 

Amount 

Per 

Amount 

Per 


unit 


unit 

Rs. 

Rs. 

Rs. 

Rs. 


Per Amount Per Variance 

unit unit 

Rs. Rs. Rs. Rs. 



(i) Total cost per day, per hour or per kilo«nietire may be shown. 

(i{) Performance averages like average weight per day or per tnp and average 
dtetanoe per day or per trip may be shown on the reverie side of the forni. 


rig.7a5. Vehicle CoH Sheet 

Ddermiiiitioa of oponthig costs for cadi vchkfo snves the fotlowing 

ffmpQggS 4 

(a) Control of openiUng and mnniog costt and avoidaiice of waste of fhel 
and other consomabte material. 
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(b) Cost of running own vehicles may be compared with hired or other 
forms of transport. 

(c) Facilitates quotation of hiring rates to outside parties who ask for the 
transport service. 

(d) Cost of running a vehicle may be compared with that of another similar 
vehide. 

(e) If transport service is treated as a separate department or service cost 
centre, the costs to be charged to departments which requisition the 
services of the Transport Department may be easily determined. 

(0 Suitable information is obtained for eflkient routing of vehicles. 

(g) Costs of idle vehicles and lost running time are easily obtained. 

Two practical examples illustrating the determination of transport cost are 
given below : 

EXAMPLE 7.15. 

Iron ore is transported from two mines ’A’ and *B' and unl«»adcd at plots in a railway 
station. A is at a distance of 10 kins, and B is at a distance of IS kms. from the railhead plots. 
A fleet of Ionics of 5 loinv rarrying capacity is used for the transport of ore from the mines. 
Records iwcal that the lomes average a speed of 30 kms. per hour when running and regularly 
take 10 minutes to unload at the railhead. At mine ‘A*, loading tir^ average 30 mmutes per 
load while at mine ‘B’ loading time average 20 minutes per load. 

I>ivers' wages, deprcciatHin, insurance, and taxes ore found to cost Rs. 9 per hour 
operated. Fuel, oil. tyres, repairs .and maintenance c«>sl Rs. 1.20 per km Draw up a statement 
showing the cost per tonne-kilomctrc of carrying iron ore from each mine. (/. r. H'. A., liner) 

ANSWER : 


Mine 

A 

B 

Di&tdiKC (kms.) 

10 

15 

Ttmnc-kiUwu'ircs 

50 

75 


15 10) 

(5 A 15) 

Time involved per trip (mu,) : 

Loading 

30 

20 

Unloading 

10 

to 

Running (including empty return) 

40 

60 


(20-2) 

(30 V 2) 

Costs: 

80 

90 

Drivars* wages. Depreciation, Insurance & lax 

12 

13.5 


80 

00 


(— xRs.9) 

( -\Rs.9) 


60 

60 

Fuel, Oil, Tyres, Repairs and maintenance 

24 

36 

Total 

Rs. 36 

Rs. 49.5 

Cost per Tonne*kilonietre 

Re. 0.72 

Re. 0.66 


EXAMP1£?.1«. 

A company employs 12 trucks of 5 tonnes capadty each for transport of limestone 

from the imiby quarry whidi is situated at a distance of S kilometm from the factory. The 
Vshidca run empty on the outward journey and return with limeslotie. Bach irudk makes five 
tripe to dwqumy and back in a day. an avenge month of 25 workini days during a year, 
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one day is lost by each truck on an average for repairs and maintenance. The other particulais 
are as under : — 

Fuel : 2.50 kilometres per litre of diesel at Rs. 2 per litre 
Purchase price of each truck : Rs. 72,000 

Life of each c f the trucks : 12 years but all the trucks have completed 5 years of service 
Driver's salary : Rs. 800 per month each. 

One cleaner is employed for all the trucks at a salary of Rs. 500 per month 

Repairs and maintenance : Rs. 2,400 per annum per truck 

Fixed expenses like taxes, tyres, batteries etc. : Rs. 6,000 per annum per truck. 

The company proposes to replace these 12 trucks by 6 new trucks of JO tonnes capacity 
each. The new trucks will also remain idle for one day a month for repair and maintenance. 
The other particulars relating to the new trucks are 
Fuel : 2 kdometres per litre of diesel 
Repairs and mamtenance : Rs. 2,400 per annum per truck 
Fixed expenses like ta.\es, tyres, batteries etc. : Rs. 7,200 per annum per truck 
Purchase price : Rs. 1,40,000 each 
Life : 7 years. 

The old trucks can be sold at 10% of the book value calculated on straight line method 
of depreciation. The drivers rendered surplus in the changeover are proposed to be retrenched 
on payment of a compensation of Rs. 15,000 each immediately after the replacement proposal is 
put through. Interest is ignored. 

Megidret/: 

Prepare a comparative cost statement showing the operating cost per tonne of limestone 
in the existing situation and under the replacement proposed using straight line method of 
deprei ;ation. (I.C.W.A., Final) 

ANSWER : 


Physical data 



Present 

Proposed 

No. of Trucks 

12 

6 

Capacity of each Truck 

5 Tonnes 10 Tonnes 

No. of days per annum 

288 

288 

No. of Trips per day 

5 

5 

Total Tonnage of limestone carried per annum 86,400 

86,400 


(I2n 5 x 288xS) (6x10x288x5) 

Total distance per annum 

1,72,800 kms. 

86,400 kms. 

Milci^ per litre of diesel 

2.5 kro. 

2 km. 

Diesel required at R$. 2 per litre 

69,120 litres 

43.200 litres 

Convaratve Cott Sheet for the year 


Rs. 

Rs. 

Fuel cost 

1,38,240 

86,400 

Drivers* salary 

1,15,200 

57,600 

Cleaner’s salary 

6,000 

6,000 

Repairs & Maintenance 

28,800 

14400 

Fond expenses 

72,000 

43400 

Oepredatioo 

72,000 

140.000 

Unabsorbed dapiedatkMi of trades lephoed* 

64400 

Cooipensatiofl of relitadied drivers spread over 


life of new trucks (6x R$, 15,000)^7 


124S7 

Total Cost 

Rs. 442.240 

lU.4/)S49t 

Coat per tonne 

Rs. 100 

Rs. 440. 
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*Unabsorbed depreciation per year is worked out a$ follows 


Cost of old Trucks 12 x Rs. 72,000 Rs. 8,64,000 

Less depreciation for five years 3,60,000 

Present book value Rs. 5,04,000 

Less amount realised (10%) 50,400 

Unabsorbed depreciation Rs. 4,53,600 

Unabsorbed depreciation per annum (Rs. 4,53,600/7) Rs. 64,800 


As it is not possible to have within the scope of this book, a detailed discussion 
of the systems of operating costs suitable for numerous types of service 
undertakings, the broad heads under which costs may be analysed and suitable 
costs units for which costs may be determined in electricity supply undertakings, 
hospitals, and canteens are tabulated below. 

Undertaking Cost unit Heads for analysis of cost 

Electricity supply Kilo-Wait Hour Fuel 

(Unit of electricity) C^a/coke, gas, etc. less sale 

proceeds of cinders and ash 
Steam 

Lubricating oil and stores 

Repairs and maintenance 

Wages and salaries 

Sundry stores 

Depreciation 

Supervision 

CieneraJ 

(A cost sheet for electric supply undertaking may be seen in l ig. 4.8) 

Hospital Per bed occupied or per p.if icnt Salaries 

Machines A appliances 
Prosisions 

Lighting, healing, air-condi- 
tioning 

General charges 

Canteen Per meal Provisions 

Salancs and wages 
Coi>ks 

Cantccii bi>ys 
Supeniws 
Fuel 

Crockery & utensils 
C oasumabic .stores 
Fixed charges 
Depreciation 
Insurance, 

Rent, taxes, etc. 

Slagle or Output Coatiug : This is another variant of process costing 
employed when prodiicti<m ii uniform and consists of only a single product or 
two or three types of similar products or diffinent grades of the same product, 
eg. in mining, quarries, steel production etc. The basic primai^ are the same 
as those for the process costing system. 
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EXAMINATION QUESTIONS 

1 . Describe the methods used for treatment in contract account of plant used on contract 
jobs, explaining the particular circumstances in which they can be applied. 

(/. C. W. A., Inter) 

2. There are two methods of charging a contract cost account for use of Plant. Describe 
these two methods and state which method is preferable and why. 

(/. C. W. A., tutor) 

3. A public works contractor secured a contract at a price of £3000,000. Works began 

on July 1. 19 and the contract ledger occount showed the following items debited 


up to March 31 in the following year : 

£ 

Materials 90,000 

Wages 103,000 

Direct charges 3,000 

Plant 16,000 

The measurement at March 31st read as follows : 

£ 

Total wot% done certified to date 240,000 

Total work done per last measurement 210,000 

Total work done for month 30.000 

Leuretention money 10% 3,000 

£27,000 

Material on site 3,000 

Less 20% 1,000 4,000 

Amount payable £31,000 

Prepare a proforma account for the contract showing the profit earned to date, and 
indicate by means of a note, the basis on which you arrive at the amount which might 
be carried to Profit and Loss Account. Allow fur depreciation on the plant at 10% 
per annum. (/. c. tV. A., Final) 

4. The following expenses have been incurred on experimental work which is to benefit 
throe work orders respectively numbered 23, 39 and 38 ; 


Salaries and wages Rs. 4,000 

Materials Rs. 2,000 

Hire of special plant Rs. 800 

Factory overhead Rs. 1,200 

It is decided that 10 per cent of the above expenses should first be allocated to 
work order No. 39 and then the balance would be borne by the three work orden'in 
the proportion of 3 : 3 : 2. 

If the prime costs of the work orders be respectiveiy Rs. 25,000, Rs. 30,000 
and Rs. 24,000, draw up the Production Cost Accounts of the work orders. 

(M.Cm.,C.V.) 

0. Lai R Co. obtained a contract for building a factory for Rs. 10^001,000. BoOdlni 
operation started on 1st AprR 1963 and at the end of March 1964, they ncehtad 
from the party, a sum of Rs. 3.9 Lakhs being 75 pec cent of tha aaoiwt doe on the 
surveyor's entifioate. 
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6 . 


The following additional inforination is given from the books of Lai A Co. 


Rs. 

Stores issued to Contract 2,00»000 

Stores on hand. 31 .3.64 10,000 

Wages paid 1,50,000 

P 1 ant pufohased for Contract 2,00,000 

Direct expenses 25,000 

Overheads allocated to the Contract 12,000 

Work finished but not yet certified, cost 12,000 

Plant to be depreciated at 10% 


You arc required to prepare an account showing profit and loss on contract as on 
3l .3.64. Discuss whether Lai & Co. would be justified in taking full amount of this 


profit to their Profit and Loss Account. 


(f. C. W. A., Inter) 


A factory has undertaken a contract for the manufacture of 4,000 articles. The 
following information has been obtained : 


For each article : Rs. 

Material cost 12 

Direct wages lO 

Selling price 35 


The ovcrhca-l charges consist of (a) fixed Rs. 6,000, (b> variable Rs. 3,600, and (c) 
semivariable (of which 60% is fixed) Rs. 2,400. 

Calculate the profit per article. 

What would be the profit per article if the number of articles manufactured 
were 5.000 and total fixed overhead charges remained unchanged ? (A/. Com., C.C.) 


7. From the following data, ascertain prime costs (per unit) of two products X and Y. 
Assume that there is no regular cost accounting system in this smdl factory. 

(a) Extract from the financial accounts for the year 1976 are-- 

Material Rs. 

Balance as on LI 67 15,000 

Purchase during the year 2,10,000 


Total 

Balance as on 31.12.67 
Consumption during the year 
Wages incurred 
Sale proceeds of chippings 


2,25,000 

7,500 

2,17,500 

67,000 

720 (income) 


(b) As per production rca>ids, total quantities of X and produced during the year 
wcie 5,000 and 500 unit> respectively. The opening and the closing balances 
of the work-in-progress were almost the same and, therefoo* ignored. 

(c) AH materials purchased and the balances m stock were direct materials, meant 
only for (he product X, The raw material for the product Y was from borings 
recovered from (he product. Total quantity of borings iccosered during the year 
was 20 tonnes and the entire quantity was consumed in the product Y. The rate 
may be estimated, Rs. 100 per tonne. 

(d) 75 tonnes of chippings were recovered from production, i.c. 70 tonnes from the 
product X and 5 tonnes from the product Y ; out of which, 72 tonnes were sold 
at the rate of Rs. 10 per tonne and the balance of 3 tonnes should be treated as 
wastages. 

(c) The total wages of Rs. 67,000 should be analysed as tiiKtor 

Percentage 

Product X ^ 

Product Y 5 

Overheads 

100 

(/. CIK.il, PM) 
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8. A manufacturing shop can use either machine A or machine B for producing a certain 

component. The set-up time for A is three hours whereas for B it is only one hour. 
Explain whether set-up labour should be treated as direct or Indirect labour giving 
reasons. Given that machine A can after setting up turn out SO components per 
hour while B can provide only 30, and the cost of operating and setting up labour is 
the same, determine how big the size of a production run should be to justify the 
use of machine A in preference to B. (/. C. fV. A„ Inter) 

9. (a) What arc the features of cost plus contracts 7 

(b) Kapur Engineering Company undertakes long-term contract which involves the 
fabrication of pre-stressed concrete blocks and the erection of the same on 
consumer's site. The foliowing information is supplied regarding the contract 
which is incomplete on 31st March, 1978— 


Cost incurred — 

Rs. 

Direct Materials 

2,80,000 

Direct Labour 

90,000 

Overheads 

75,000 


4,45,000 

Erection costs to date 

15,000 

di 

4,60,000 

Contract price 

8,19,000 

Cash received on account 

6,00.000 

Technical estimate of work completed to date— 


Fabricatton— 


Direct Materials 

80% 

Direct Labour & Overhead 

75% 

Erection 

25% 


What profit should be taken into credit for the period up to 31st March, 1978 7 

(/. C. W'. A,, Inter) 

10. (a) Define 'normal and abnormal process losses’ explaining the possible causes. 

(b) Eighty units arc introduced into a process at a cost of Rs. 1,200. The total 
additional expenditure incurred by the process is Rs. 720. Of the units introduced, 
10% are normally wasted in the course of manufacture. The wasted units 
possess a value as scrap of Rs. IS each. Due to abnormal causes only 64 units 
are produced. 

How would you write the process account showing the abnormal wastage 7 

(/. C. fV, A., Inter) 

11. An engineering industry has its own "Chromium Plating" section in which piston 

rods, approximately equal In size, are electroplated, Chemicals required for cleaning^ 
plating etc. are drawn in bulk. Draw up a procedure for arriving at the unit cost of 
plating and for charging the cost to individual job-batch orders. Suggest suitably 
fonn# for use. (/. c. W, A., Umli 

\2. Micoo Ltd., a process company, produces a single end product passing through two 
processes X and Y. The following figures pertain to the lint month's working : 



Rs. 

Opening stock 

Nil 

Direct material purchased 

1,00,000 

Direct wages paid 

70.000 

Factory overheads incurred 

55.200 

Costs : ProoessX 


Direct materials 

64,000 

Direct labour 

37.000 

Omheads 

44,400 
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Process Y 

Direct materials 16,000 

Direct labour 33,600 

Overheads 10,800 

Output : Process X 

Completed and passed to process Y 
Passed to abeyance stores 

In process : complete as to direct materials, 25 per cent 
complete as to labour and overhead 
Process Y : completed and passed to finished stock 
In process, 50 per cent complete as to direct materials, 
labour and overhead 

Arrive at the cost per unit for each process, the unit and n^tal costs for 
jointly and the value of the closing stock. (! C 

n. (a) In what type of industries is process costing generally adopted ? 

(b) Discuss with figures the method of treatment of process loss and vsasidge under 
a process costing method. {! C.W A., Inter ) 

14. A foundry prouuces brass casting consisting of 70% corj^r. cost^Mg £4S0 per ton. 
and 30% zinc, costing £120 per ton. 10% of the metal charged is lost in melting, 
i.e. before pouring. Melting costs, other than materials, amount to £50 per ton of 
metal poured. Good castings produced vary, according to product t>pe, from 50° , 
to 70% of metal poured. The balance, consisting of runners, heads and scrap is 
returned to store for subsequent use, being valued at cost of metal content only 

Prepare costs of metal and melting for products with (a) 50°^. (b^ 60°o and 
(ci 70°' yields. What difference (if any) is made to these figures when the charge of 
metals m the ratio 70 . 30 is supplemented by 40°^ addition «>f scrap metal i»f thi:> 
mixture (/ C. \f. 4 , Pt iV) 

15. A single product is produced b> putting material M through two pi xxsses, A and B. 
The quantit) of M in each process vanes considerably from time r > time. For the 
month under review the following details are applied 

Process A 

Opening su>ck of M 
Introduced during the month 
Process costs incurred 
Output : finished and passed to B 
(losing stock 

Priwcss B 

Opening stock Nil 

Process cost incurred by work received £4,000 
C^utput 340 units 

Closing stock 300 units, three-quarters finished 

(Assume that no fVirther losses will occur on the closing stock) 

Loss in process : Normal lOO units 

Abnormal 50 units (scrapped when two-thirds finished) 

(a) Tabulate figures from the above data to show detailed cost per run for each 
process : cumulative costs, unit and total, of finished units for eacli process ; and 
stock values. 

(b) Prepare cost journal entries for the month. (/. C Ki, .4., F/no/) 


Nil 

1,200 units of M ai £8 per unit 

£4,200 

800 units 

400 units at 50°o completion 


Units 

32.000 
4,000 

4,000 

22.000 

4,000 
the prcH:esscs 
W A Ilnul) 


28 
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16. (a) What is the difference between normal spoilage and abnormal spoilage 7 How 
are these treated in the process accounts ? 

(b) Calculate the cost of (i) completed goods, (ii) spoilage and (iii) closing inventory, 
indicating in each case the number of units from the following data of a single 
process for the month of January, 1966. Complete materials at Rs. 2 per unit 
are added at the start. The rate of labour is Rs. 3 per unit and that of overhead 
is 100 per cent of labour. 



No. of units 

State of completion as to 

Beginning inventory on 1.1.66 

600 

labour and overhead 
1/3 completed 

Addition 

6,000 


Spoiled from normal course at 
the end of Process 

400 

1/2 completed 

Lost from abnormal accident at 
the end of Process 

800 

3/4 completed 

Closing inventory on 31.1.66 

1,000 

3/5 completed 


Final) 


17. 1,200 Kgs. of a material were charged to Process 1 at the rate of Rs. 2 per Kg. The 
direct labour accounted for Rs. 200 and other departmental expenses amounted to 
Rs. 760. The normal loss is 10 per cent of the input whereas the net production was 
1,000 Kgs. K the process scrap is saleable at Re. 1 Per Kg., calculate the value of 
normal loss and abnormal loss and show the ledger account of Process 1 . 

(/. C. W. A., Inter) 

18. The National Cement Co. produces cement. The summary statement for the month 
of March is given below 

Opening inventory — 


Material 

Tonnes 

Rate 

Amount 




Rs. 

Rs. 


Clay 

2,000 

20 

40,000 


Lime 

1.000 

15 

15,000 


Gypsum 

500 

25 

12,500 


Finished cement 

2.000 

24 

48,000 


Receipts in the month — 





Material 

Tonnes 

Rate 

Invoice 

Freight 



Rs. 

Rs. 

Rs. 

Clay 

8,000 

22.50 

1,80,000 

5,000 

Lime 

4,000 

17.50 

70,000 

2.500 

Gypsum 

600 

24.00 

14,400 

710 



Total 

2,64,400 

Rs. 8,210 

Transactions for the month — 





(a) Wages accrued 



40.000 


fb) Factory Expenses— 





Depreciation 



7,500 


Insurance 



2,500 

(prepaid) 

Taxes 



4,000 

(prepaid) 

Gas bill received 



10,000 


(c) Production for the month was 10,800 tonnes of which 9,000 


tonnes were sold at Rs. 50 per tonne. 




Closing inventory — 





Clay 



1,000 tonnes 


Lime 



2.000 tonnes 


Gypsum 



300 tonnes 



Materials are priced at the monthly weighted average price. 

Pltepare a cost sheet, arriving «t the cost of production of cement in March. 

(jr. C. W, A., FItuD 
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19. A company produces three products by processing materials through two distinct 
processes Production is continuous, and work-m-process at any time remaias 
unchanged. Accounts for the processes (with work-in-process eliminated) are 
presented as follows * 


Process 1 

Tons 

£ 


Tons 

£ 

Materials 

150 

6,000 

Sales A 

50 

2.000 

Labour 


2,000 

earned to Process 2 

100 

10.000 

Overhead 


4,000 






12,000 



12,000 

Piocess 2 

Tons 

£ 


Tons 

£ 

From 






Process 1 

too 

10.000 

Sales B 

8 

12,000 

Materials 

60 

3.000 

Sales C 

120 

12,000 

Labour 


3.000 

Loss in process 

32 

___ 

Overhead 


4.000 




Profit 


4.000 





24,000 24.000 


Present these figures in the manner which you consider to be most valuable to 
management, showing unit cost of operating the process {I c M A ^ Part IV) 
20 An automobile repairing unit undertook an order for the overhaul of 300 engines for 
a transport company based on actual cost of overhaul plus 10 per cent profit The 
repairing unit submitted the following claim 


Direct wages 

Rs 

50.000 

Indirect material 

Rs. 

1,000 

Works overhead 

Rs 

1.00.000 

Stores overhead 

Rs 

1,000 

Other overheads 

Rs 

5,000 


Rs 

1.57.000 

Profit 10 per cent 

Rs 

15,700 


”Rs 

1,72,700 


As (he cost investigator to report upon the accuracy of the claim, you obtained 
the following information from a detailed examination of the books of the repairing 
unit 

(a) The Overhauling process passes througli four ditferent cost centres 

(]) Stripping down into different components 
(ii) Overhauling various components 
(ill) Assembly 
(iv) Testing 

(b) Direct labour hours for each process for each engine were as follows 


(i) Stripping 20 

(li) Overhauling SO 

(ill) Assembly 50 

(iv) Testing 16 


(c) The average rates of labour adopted for each of the cost centres based on actual 
wages paid. 

(d) The overhead rates per labour hour for each of the cost centres had been 
ascertained separately. 

(e) No direct materials were used in overhaul. Components required for replacement 
were supplied by the transport company. 

(0 An analysis of other overheads showed that only 50 per cent related to general 
and administration overheads and the remaining 50 per cent represented selling 
and distribution overheads of a component manufactured for sale. 

Submit your analysis and comments in report form, giving your recommendations on 

the amount to be paid by the transport company 
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21. The products of a company pass through three separate processes for completion 
namely. A, B, and C processes. From past experience it is ascertained that wastage 
is incurred in each process, as 2%, 5% and 10% in process A, B. and C respectively. 
In each case, the percentage of wastage is computed on the number of units entering 
process concerned. 

The scrap value of the process A, B and C are Rs. 5, Rs. 20, and Rs. 10 per 
lOO units respectively. 

The output of each process is transferred immediately to the next prcKcss and 
the finished units are transferred from process C to stock. Other particulars are 
given below. 

Process 


22 . 



A 

B 

c 


Rs. 

Rs. 

R«. 

Material consumed 

6,000 

2,000 

2,000 

Direct labour 

4,000 

3,000 

3,000 

Manufacturing expenses 

4.000 

2,000 

1,000 


20,000 units have been put into Process A at a cost of Rs. 8,000. The output 
of each process is as under : 

Process A 19,600 units 

Pro^ss B 18,400 units 

Pro&ss C 16,700 units 

There is no stock of work-in-process in any process. Show how the Process 
Accounts will appear in the books. Com., C.U.) 

From the understated particulars you are required to prepare a monthly Ci>st sheet of 
Plastic Toy Manufacture Ltd., showing cost and profit per 1,000 toys. Show also 
in the form of a summary, the Cost of Sales. Net Profit and Sales f<»r the month 
The company manufactures only one type of toy. The opening stock was valued aj;, 
the same price per 1,000 toys as the production for the month concerned. 

Materials : 


Basic raw materials 

Rs. 

1,400 tons at Rs. 5 per ion 

Stores 

Rs. 

50,000 

Labour : 

Direct 

Rs. 

16,000 

Indirect 


3,000 

On cost : 

Works 


25% of direct labour 

Office 


10% of works total cost 


Production for the month (June, 1962) 
Sales for the month 
Stock 1st June, 1962 
Stock 30th June, 1962 


10,00,000 toys 

9.00. 000 toys at Rs. 50 per 1 ,000 

2 . 00 . 000 

3,00,000 (M.Com., CM.) 


23. 


Find the cost of production and value of transfers, in process stock and abnormal 
loss with the undermentioned data 


Receipt from earlier process 
Value of receipts 
Expended in the process : 

Material Rs. 49,500 

Labour Rs. 26,400 

Overhead Rs. 79,200 


Rs. 


40,000 units 
1,44,000 


Rs. 1,55,100 

Transferred to next process 
Lo< 8 in proce';s 

Qosing balance in process with 50% completion 
The normal loss is assessed at only 


36,000 units 

6.000 units 

4.000 units 
4,000 units 

(/. C IT. A., FInar 



CHAPTER 8 


WASTE, SCRAP, SPOILAGE. 

DEFECTIVE WORK, JOINT 
PRODUCTS, AND BY-PRODUCTS 

Waste, Scrap, Spoilage, and Defective Work. Problems involving waste, 
scrap, spoilage and defective work arise in one form or the other in almost all 
manufacturing industries, whether of processing or job type. As a large number 
of situations arise in different businesses, there is no uniformity in practice, and 
the methods of accounting of scrap, spoilage, etc., and the interpretations given 
to these terms vary considerably from one undertaking to another. The terms are 
also often loosely used : for example, waste and scrap may be taken to mean one 
and the same thing, or spoilage and defective work may be ^eated as synonymous. 
Before consideration of the accounting methods is taken up,€ie distinction between 
the various terms should, therefore, be clearly recognised. 

Waste ; This is the residue such as smoke, dust, gases, slag etc., which arises 
in course of a manufacturing process and has practically no measurable sale or 
utility value, in certain types of processes and operations, some material physically 
disappears on account of shrinkage, evaporation, etc. with the result that the 
quantity of the output is less than the input. Such wastage is termed invisible 
waste to distinguish it from the former type of waste, i.c. visible waste where the 
residual waste is physically present. In some industries, the waste instead of 
fetching any value, creates a problem for its disposal which entad- further costs. 
Special arrangements have, for instance, to be made for disposal of waste and 
refuse, effluent, obnoxious gases, etc. 

Scrap : This is also in the form of incidental material residue coming out of 
certain types of manufacturing processes but it is usually in small amounts and 
has low measurable utility or market value, recoverable without further processing. 
Numerous examples of scrap may be given ; scrap may arise in the form of turnings, 
borings, trimmings, filings, shavings, etc., from metals on which machine operations 
arc carried out ; sawdust and trimmings in the timber industry ; dead heads and 
bottom ends in foundries : and cuttings, pieces, and splits in leather industries. 
Scrap should always be physically available unlike ' aste which may or may not 
be present in the form of a residue. 

Spoilage {or Spoiled work ) : When production does not come up to the 
standard specification or quality, it has to be rejected outright. The components 
or materials arc so damaged in the manufacturing process that they cannot be 
brought back to the normal specification by repairs or reconditioning. Some 
spoiled woiit may be sold as seconds but in most cases, the entire production is 
sold for small value in the form of scrap or treated as waste if it has no market 
value. Spoilage involves not only loss of material but also of labour and 
manufacturing overheadincurred up to the stage when the spoilage was incurred. 
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Defective Work : This is the production below standard specification or 
quality but which can be retrieved by bringing it up to the standard by incurring 
some more expenditure, termed as Salvage costs. Re-work costs, or Rect^cation 
costs. 

The accounting of waste, scrap, spoilage, and defective work involves the 
following : — 

(i) Costing or valuation of the waste, scrap etc. 

(ii) Accounting in product costs. 

(iii) Control of waste, scrap, etc. 

The discussions that follow keep the above three aspects in view. 

Accoonting and Control of Waste. Since waste has practically no value, its 
accounting is relatively simple. The effect of the waste is to reduce the quantity 
of output ; in order to arrive at the unit cost of the process, operation, or job, the 
total cost of the process etc. is distributed over the reduced output, i.e. the units 
of good production only. The cost of abnormal waste should, however, be 
excluded from the total cost and charged to the Profit and Loss Account (Costing 
Profit and Loss Account where no integral system of accounting is maintained). 


REPORT ON WASTE 


Department : Period 


Productloa Order No. 
or 

Process or Job No. 

Units Actual 

of Waste 

product • (Quantity) 

1 

Percentage 
of actual waste 
to production 

Normal 

waste 

percentage 

Variance 

percentage 

Remarks 

(Remedial 

measures) 


t 

1 

1 





Total 

i 





Average 

I 






Fig. 8.1 . Report on Waste 


Control is exercised over the quantum of waste arising in a process or operation 
usually through standards set for the normal percentages of visible and invisible 
wastes that may be antidpated to arise in various manufacturing processes or 
operations. The actud waste is watched against these standards and periodically 
rafted to the management. A suitable form for such a report is shown in Fig. 
8.1. Where standard costing is in use, waste in excess of normal is reflected as 
matnial usage variance. 
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Sometimes a demand may develop for the waste, e.g. where a factory situated 
nearby wants to utilise the waste for further processing or as a substitute raw 
material for its existing process. In such a situation, it is necessary to assign a 
value to the waste for the purpose of accounting and for the fixation of suitable 
price to be obtained from the purchaser. If no market price is available, a 
convenient method is to evaluate on the basis of market price of the original 
material substituted by the waste. 

Accounting and Control of Scrap. Scrap, like waste, is an unavoidable 
residue material arising in the process of manufacture but the basic difference 
between scrap and waste is that while waste may not have any value, scrap must 
necessarily have a value, though a comparatively small one. Scrap may sold 
or re-used in some process. In some industries, arising of scraps of various types 
in significant quantities is a regular feature and in such cases, it would be 
worthwhile having a proper administrative set-up for control of scrap. A Scrap 
Survey Committee may be constituted which would be responsible for such 
matters, as (i) classifying the various types of scrap, (ii) assessing the quantum of 
each and (iii) deciding upon the manner of their use or disposal. 

There are several methods of accounting for scrap, as uiscussed below : 

(a) Sales credited to revenue : In this method, the scrap is not costed and 
its value docs not, therefore, appear separately in the cost accounts. Only a 
quantitative record of the scrap returned from the shops to storeroom is 
maintained and the sale value realised from time to time ts credited to the Profit and 
Loss Account as miscellaneous revenue. The unit cost of production is, therefore, 
inclusive of the cost of scrap. The method is simple and is found suitable, (i) when 
the scrap has a relatively small realisable value after taking into account the cost 
of its disposal and marketing, (ii) when its market is uncertain, .and (iii) when 
there is a violent fluctuation in the market price. The method, however, does not 
permit an effective control over the quantity of scrap arising from the various 
manufacturing processes. 

(b) CretSi to overhead : In this and in the following method, the scrap is 
assigned a cost. The cost is usually the sale value of the scrap less selling and 
distribution costs. If the scrap has no ready market but has only utility or re-use 
value, a standard or estimated valuation should be made. Scrap returned to 
storeroom is costed at the assigned value and is taken as a credit to manufacturing 
overhead. The effect of this credit is to reduce the overhead recovery rate. When 
predetermined overhead rates are in use. it is more e,- “idient to credit an estimated 
allowance for the scrap instead of the amount of actual scrap. The journal entries 
for recording the cost of scrap are : 

Dr. Scrap Account 

Cr. Factory Overhead Control Account 

(To record the arising of scrap by crediting scrap cost to overhead) 

Dr. Cash Account 

Dr. Sundry Debtors Account 

Cr. Scrap Account 

(To record value of cash and credit sales of scrap) 
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Profit or loss on sale of smp may be transferred at tfie year end to the Profit 
and Loss account. When soap is add on a day>to>day b^s and no stock is 
maintained, the journal entry is. 

Dr. Cash Account 

Dr. Sundry Debtors Account 

Cr. Factory Overhead Control Account 

The method of crediting scrap to overhead is suitable when several production 
orders are taken in hand at a time, each producing almost identical types of scrap 
but where it is not possible or practicable from economic point of view to segregate 
the arisings from each production order. The method is, however, not effective 
in controlling scrap arising in individual processes or jobs. Another disadvantage 
is that all products are given credit through the overhead rate for a portion of the 
scrap, irrespective of the fact that scrap arising in course of manufacture of the 
various products may not be uniform. 

(c) Credit to jobs : The scrap is assigned a cost and is traced to the job which 
yielded the scrap. This affords a reasonable amount of credit to the jobs and the 
method is particularly suitable when the yields from the various jobs are widely 
different. The journal entries are : 

Or. Sc^o Account 

Cr. Work'in-Progress Account 

(To set up scrap stock by crediting scrap cost to jobs) 

Dr. Cash Account 

Dr. Sundiy Debtors Account 

Cr. Scrap Account 

CTo record sale of scrap) 

When no stock of scrap is maintained, the entries will be made direct to the 
Work'in>ProgFess Account without passing through the Scrap Account ; 

Dr. Cash Account 

Dr. Sundry Debtors Account 

Cr. Work-in-Pfogress Account 

(d) Tranter to other jobs : Scrap arising in one job may be issued for 
utilisation in another job. Such transfers of scrap from one job to another 
should be effected through material transfer notes. Alternatively, scrap may be 
returned to storeroom and subsequently issued to another job for utilisation. 
The latter method is more appropriate when some further processing is required 
on the scrap before it can be utilised for other jobs. 

Control of scrap starts with the designing of the products. At the designing 
stage, the type, shape, and form of materials which will result in the minimum of 
waste or the least quantity of scrap in a manufacturing process are decided. The 
quantity of scrap resulting from a process also depends upon the manufacturing 
equipment used and the efficiency of the operator who performs the work. In 
order to minimise scrap, production should be so planned that the best possible 
equipment is used and properly trained personnel are employed on the jobs. Taking 
the above factors into consideration, a normal quantity of scrap, antidpated to 
arise from a process or job is determined, inventory records are maintained for 
each type of scrap. The actual quantity of scrap resulting in a process is 
compared with the normal quantity ; any excess is investigated and corrective 
action taken. Effective scrap control may be exercised by prompt reporting of 
these deviations from the norm. A form suitable for reporting on scrap is 
given in Fig. 8.2. 
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SCRAP REPORT 

Department : Period : 

Foreman : Date ; 



F'lg, 8,2. Report on Scrap 

Sale When strap cannot be indentified with a production oidci. the second column oi the 
report IS left blank 

Accounting and Control of Spoilage. Spoilage anses when the production 
output IS damaged m such a manner and to such an extent that it cannot be used 
for the original purpose for which it was designed but is to be disposed of in some 
suitable manner without further processing The distinction between scrap and 
spoiled work is that while normal scrap arises mostI> as a result of the processing 
of materials, spoilage occurs due to some defect in operations or materials which 
may or may not be inherent in the manufacturing process or operation. I'urthcr, 
scrap has always a relatively low but some definite value, but the value of spoilage 
may range from nought, if it is a waste, to comparatively high values if the spoilage 
IS sold as seconds. Spoilage involves not only the loss of material but also labour 
and manufacturing overhead. 

Spoilage may create two types of situations ; the entire production output in 
a batch may be lejected as spoiled or only a part may be rejected and the rest 
passed as good production. The former situation may sometimes arise m certain 
process types of industries and the latter mainly in job types where one production 
order or a b at c h of production may consist of a number of units of a product. 
The manner of disposal of spoiled production depends upon the nature and extent 
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of Spoilage ; while some of the spoiled work may be sold at a reduced price as 
seconds, the rest may have either a scrap wdue or may be treated only as waste. 

The accounting of spoilage involves three steps : 

(a) ascertmnment of the cost of spoilage. 

(b) apportionment of the cost to normal and abnormal spoilage, and 

(c) treatment of the two types of spoilage costs in accounts. 

When spoilage is total, i.e. all the units of output are lost, the cost of spoilage 
is equal to the total cost of material, labour, and overhead incurred up to the 
spoilage stage less the salvage value. In case of partial spoilage, the total costs 
should be prorated to good and rejected units of production. 


Normal and Abnormal Spoflage; The treatment of normal and abnormal 
spoilage was discussed in Chapter 1. The method of apportionment of spoilage 
between normal and abnormal, particularly in the case of job costing, is illustrated 
below. 


Total input 
Normal spoilage 

Spoiled units (included in total output) 

Total accumulated cost 
Sale value of normal spoilage 
Sale value of abnormal spoilage 
Total input less S% normal spoilage 


2,000 units 
5 % of input 

240 units (Nonnal -5% of input, i.c. 100 
and the rest, abnormal— 140) 

Rs. 3,500 

Rs. 50 (i.e. Re. 0.50 per unit) 

Rs. 70 


1,900 units 




Rs. 3,500-Rs. 50 

Cost of abnormal spoilage^ x j40=Rs. 254.21 

1,900 

Net cost of abnormal spoilage -==Rs, 254.21— Rs. 70=^* Rs. 184.21 


The abnormal spoilage of Rs. 254.21 is excluded from costs and charged to Profit and Loss 
Account. The sale value of abnormal spoilage, I.e. Rs. 70 is credited to the Profit and Loss 
Account. The cost of nonnal spoilage remains charged to the production as product cost, i.e. 
included in the cost of finished output and abnormal spoilage. Therefore, 


Rs. 3,450-Rs. 254.21 

Unit cost of production =«Rs. 1.8158 

2,000-240 


An additional production order may be placed for the manufacture of 140 lost abormal 
units. 


Another practice, usually adopted wllere products are manufactured od 
mass production basis, is to charge the cost of normal spoilage to manufacturing 
overhead and not to the individual production order. When the percentage of 
scrap arising in certain jobs is comparatively hi^ and it is not possible to identlQr 
it by jobs, a suitable method for crating the value of the scrap is to prtMrate it oil 
the bfuis of percentages of scrap antidpated from each job. 


Abnormal spoilage and the reasons which give rise to it are prominently 
brought to the notice of the management through periodical rqports. A form of 
spoilage r^iOTt may be seen in Fig. 8.3. The spoilage incurred in a dqurtment 
from period to peiiod may also be shown in line or bar diarts. (See Fig. i.S) 
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Treatment of spoilage is further illustrated in the following example : 

EXAMPLE 8.1. 

In the month of November, 6,000 tonnes of raw material A costing Rs. 150 per tonne 
were processed throuidt Unit No. 3 for the manufacture of solvent X. 

The total operating cost of this unit No. 3 for the month was Rs. 12,50,000. Of the output, 
10% was unusable and disposed of at Rs. 25 per tonne 

Prepare a process account for the month's operation of Unit No. 3 assuming that the 
spoilage was : 

(i) part of the normal production process ; 

(ii) an abnormal loss due to poor quality material. (/. C. M, A., Pt. IV--- Adapted) 
ANSWER : 

(i) Process Account (Unit No. 3) 

Rs. 

Raw Material A, 6,000 tonnes @ Rs. 150 9,00,000 

Less disposal value of Scrap, 600 tonnes Rs. 25 15,000 


Operating Cost 


Cost of 5.400 tonnes oi solvent X 
Cost per tonne of solvent X 

Spoilage Account 
Dr. 

Scrap, 600 tonnes Rs. 15,000 Sales (aish or credit) 

(n) 

Raw Material, 6,000 tonnes (jii Rs. 150 
Operating Cost 


Less 10% Abnormal loss 


Cost of 5,400 tonnes of solvent X 

Cost per tonne of solvent X 

Abnormal Loss Account 

Dr. 

Scrap. 600 tonnes Rs.2, 15,000 Sales (caah or credit) 

Balance (P. & L) 

SotHStandard Prodoctioii. When spoiled work has an appreciable market 
value, it may be sold as a sub-standard product or as seconds. Sometimes the 
spoiled product is sold in different grades such as seconds, thirds, etc. The 
current market value of the seconds may be taken as the assigned cost of the 
salvage or scrap material arising out of the spoilage. The total accumulated 
cost less the assigned cost of the salvage gives the cost of the spoiled work. 
Apportionment of cost of different grades may be made by any of the following 
methods (the last two methods follow the principles of joint product costing 
discussed in another section of this chapter) : 

(a) The total cost is apportioned to all units treating the seconds and thirds 
at par with the standard of first grade. 'Diis may be called ‘treatment by 
ne^ect’ as the cost of spoilage is ignored. This method is not logical as 
the spoiled production is treated on the same footing as the good 


Rs 


8.85,000 

12.50.000 


Rs. 21,35.000 
Rs. 396 


Cr. 


Rs. 

9,00,000 

12,50,000 


21,50,000 

2,15,000 


Rs 19.35,000 
Rs 358 


Cr, 
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SPOILAGE REPORT 

Departmen 
Foreman : 

t : 

Week ending : 

Production 
Order No. or 
Machine No. 

Total units 
produced 

Spoiled 

units 

Actual 

percentage of 
spoilage to 
total units 
produced 

Normal 
percentage of 
spoilage to 
total units 
produced 

Cost of 
spoilage less 
salvage value 

Cost of 

abnormal 

spoilage 

Reasons for 

abnormal 

spoilage 

Remedial 

measures 

suggested 











Fig. 8.3. Spoilage Report 


productioo and while the cost of the seconds or thirds is overcharged, 
the cost of the first grade is under-assessed. Another disadvantage is 
that the method is not conducive to effective control over spoilage. 

(b) The cost is assigned to the sub-standard products on the basis of 
market value less the selling cost of each. A variant of this method is to 
further deduct an estimated percentage of profit from the sale value. 
The method is logical and it brings out the effect of spoilage on the cost 
of first grade production, thus providing adequate basis for control of 
spoilage. 

Having assigned a value to the sub-standard production, its accounting may 
be done in two ways, as follows : — 


Method I 

Production : Firsts 320 

Seconds 80 


Total Cost 

Cost per unit 

Assigned value of Seconds 

Dr. Finished Goods 
First at R$. 10 
Seconds at Rs. 7.5 
Dr. Rfdection LossfFy. Overiksad) 
Cr. Work-ioiTCirBss 


400 units 
Rs. 4.000 
Rs. 10 
Rs. 7.S per unit 

Rs. 


3,200 

600 

200 

4,000 
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Method 2 

Total Cost Rs. 4.000 

Les\ Value of Seconds Rs. 600 

Rs. 3,400 

Cost per unit (Rs. 3,400 r320) -Rs. 10.625 

The first method is generally applied in the case of job costing. In the second method 
which is more appropriate in process costing, the loss is reflected in the high cost of the good units 
The disadvantage of this method is that past data of losses are not readily available for the purpose 
of managerial control. 

Accoontliig and Control of Defective Work. Like spoilage, defective 
work arises when manufacture is not up to the required specification and quality. 
The main difference between the two is that spoilage cannot be retrieved and is 
to be sold as it is, but defective work can be reworked and transformed, either 
back into standard production or as seconds. The problem of accounting of 
defective work is thus a problem of rework or rectification costs. 

Rectification of defective work may be undertaken by the shop in which the 
work was originally done. In big concerns where the number of such rectifications 
is large, a separate Salvage Department may be set uiyfor the reworking 
of all types of defective work. It is assumed that rectification costs would not be 
heavy and only some minor rectifications should set right the defective work. 
Before rectification work is taken up, it should be seen whether the estimated cost 
of rectification would be commensurate with the value obtained and whether the 
rectification would be more profitable than any other choice available. This may 
be seen from the example given below : — 

EXAMPLE 8.2. 


A company draws up the standard cost of a product as follows : 



Rs. 

Rs. 

Direct material 


12 

Direct wages : 

Deptt. A-3 hours 

15 


Deptt. B-2 hours 

12 


I>cptt. C-5 hours 

20 



— 

47 

Factory overhead 

Deptt. A 

18 


Deptt. B 

18 


Deptt, C 

40 



— 

76 


Factory cost 
Administration cost 
Selling cost 
Distribution cost 


135 

12 

15 

18 


Total 
Net profit 


180 

20 


Selling price ^ 

Factory overhead is absorbed by means of departmental hour rates. AnaljMS of Acse 
overheads reveals that in eodh dopartment a rate of Rs. 2 per hour is required to absorb the variable 
portion, the balance being of a fixed nature. As a general rule, all production is of first class 
quality. 
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After a batch of 1,000 units has been processed through all three departments, inspection 
reveals that half are faulty. The faulty products can be rectified by completely re>processing 
through departments B and C. Alternatively, they can be sold for Rs. 120 each. 

Present figures which indicate to management the most economic method of dealmg with 
the faulty products. (i.C.M.A., Final— A<tapted) 


ANSWER: 


Time taken (original processing and reetlfieatlon) : 
Deptt. A 3xl,000 f0 

B 2x1.000-1-2 x 500 

C 5x1,000+5 x 500 


“3,000 hours 
» 3,000 hours 
■ -7,500 hours 


Fixed cost : 


Deptt. A Rs. 18— (Rs. 2x3 hours) 


~Rs. 12 per unit 

B Rs. 18 — ^.2x2 hours) 


=Rs. 14 per unit 

C Rs. 40— (Rs. 2x5 hours) 


^Rs. 30 per unit 

Alternative 1 . Cost of production including re-processing of 1,000 units : 



Direct Material l.OOOx Rs. 12 

Wages and Factory Overhead 


Rs, 

12,000 

Deptt. A ‘ 3,000x Rs. (5+2)+ l.OOOx Rs. 12 


-Rs. 

33,000 

B 3,OOOxRs.{6+2)+l,500xRs. 14 


--Rs. 

45,000 

C 7,50(h Rs. (4+2)+ l,500x Rs. 30 


-Rs. 

90,000 



Rs. 

1,80,000 

Adn^iinistration, Selling and Distribution 




Overhead for 1,000 units 

Rs. 45,000 



Loss on non-recovery on 500 units rc-proccsscd 

Rs. 22,500 

Rs. 

67,500 




Total Cost 

Rs. 

2,47,500 

Sales ; 1,000 units at Rs, 200 each 


Rs. 

2.00,000 


Loss 

Rs. 

47,500 


Alternative 2. Cost of production of 1,000 units, 500 units being scrapped and disposed of : 
Sales 

500x Rs. 200 f 500 < Rs. 120 - Rs. 1 .60,000 


Cost 

1,000 /Rs. 180 


-Rs. 1,80,000 


Loss Rs. 20,000 

The latter procedure, i.c. (2) is recommended as the loss involved is less. 


When it is decided to rectify the defective work, the rectification is undertalsen 
on a Salvage or Rectification Work Order and all costs of re-work under 
material, labour, and overhead are collected against this work order. If the 
defective production is inherent in the process of manufacture, arising as a 
normal consequence of productive activity and if it can be identified with 
specific jobs, the rectification cost is charged to the jobs as cost of manufacturing 
good units of [woducts. This will have the effect of adding to the cost of the j(4)8. 
If the expenditure on rectification is considered abnormal, it is exduded from 
product costs and charged to the Profit and Loss Account or the Costing Profit 
and Loss Account, as the case may be. 

For the purpose of control of defective work, performance standard is set as 
in die case of spoilage. The maoufactuiing operations are examined cacefttlly 
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REPORT ON DEFECTIVE WORK 

Production Order No Number of Units 

Department responsible 

Nature of defective work 


1 

1 

Dep«irtmcnt 

Details of additional/ 
rectification work required 

Cost 


Material 

Labour 

Overhead 

Total 



! 

1 

i 

_ 1 

1 

1 

1 



Fig. 8.5. Defective Report b> Production Order 


and the normal quantity, i.e. the minimum possible quantity of defective work 
likely to arise in each process, operation, or job is estimated. The actual quantity 
of defective work is compared with the predetermined normal and any excess, 
i.e. the abnormal defective work is highlighted through suitable reports and 
charts. Reports on defective work should show the reasons for the excess 
defective work and should be prepared for each department or each foreman for 
proper fixation of responsibility. The reports may also be made out separately for 
each individual job or production order in which case the details of material, 
labour and overhead costs up to the point or stage of rejection, may also be 
shown. (See Figs. 8.4, 8.5 and 8.6). 

In many manufacturing processes, inefficient and bad workmanship are the 
main reasons for high percentage of defective work. Control of such cases of 
defective work may be more effectively exerdsed by providing suitable incentives 
to the workers for minimising defective work. Incentives which may be either 
financial or non-financiai are based on the quantity or percentage of r^uctioit in 
defective work. (See Page 154). 

Common Costs and Joint Coats. The cost accountant is very often faced 
with the problem of apportioning common costs or Joint costs to individual cost 
units or cost centres. A simple example is that of a combined purchase of two or 
more dissimilar stores, or of various grades of an Hern of material against a single 
purchase order. Sometimes, the price quoted by the suppliers is an average or 
common price of a number of rizes wbidi on receipt, are separated and each size 
is stacked in separate bins. Different; types of stores may be reooved in the same 
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consignment, e.g. in a wagon load. In these circumstances, the problem is to 
apportion the common cost of purchase, transport, and handling to each item of 
stores. Another example of common cost is in regard to the apportionment of 
overhead. We had already seen how common costs incurred for the factory as a 
whole are apportioned to the various service and producing departments and the 
service department costs are apportioned to producing departments and the 
producing department costs are apportioned to individual cost units through 
overhead recovery rates Selling and distribution overhead is apportioned to 
sales lines, sales territories, salesmen, etc. on suitable bases. 



Fig. 8 6 Rpjcctions Control Chart 

Another type of common costs, which may more appropriated be termed 
loint costs, arises in analytic type of industries such as petroleum, timber, 
soapmaking, flour mill, bakery, butchery, cotton ginning, metal extraction etc., 
where the processing of a batch of materials input results in the joint manufacture 
of two or more products. For example, in the petroleum refining industry, 
processing of crude oil results in a variety of finished products like petrol, kerosene 
oil, diesel oil, paraflin, naptha, tar etc. In a saw mill, a lot or batch of timber 
yields several grades of planks, scantlings, saw dust, etc. In such situations, 
methods have to be devised to apportion the total cost of the manufacturing 
operations to the several final products. 

Common costs and joint costs are interchangeable terms but some accountants 
consider them to be connoting different concepts. As will be apparent from what 
has been stated in the previous paragraphs, common costs are those which may 
be traced to individual products by determining the facilities used by each or on 
the basis of cause and effect. Joint costs cannot be traced to individual products 
in this manner. Again, common costs consist of only indirect expenditure whereas 
joint costs comprise the total costs of manufacture including direct labour and 
direct material. In an engineering concern, it may be possible to apportion or 
allocate the common costs like madiine time, power, and space costs to each of 
the various products which arc different from one anoAer but in a dairy farm, it 
Z9 
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would be difficult to allocate such costs to cream, butter, and skimmed milk 
produced out of a common process. The latter case is a problem of joint costs. 

Joint Products and By-Products. Depending upon the relative importance 
of the products, the output resulting from a common manufacturing operation or 
process is referred (Q as, 

(i) Joint products or Co-products^ or 

(ii) Major products and By-produms. 

Whether a batch of production will_be classified under one or the oth er of 
tnese categories, i.e. as joint products or as one or more_major products and the 
rest as by-products is decided with rgference to a number of factors like policy* of 
the management, objective of manufacture, profit pattern, desired, certainty or 
uncertainty of marl^t, relative sales of the products, and the revenue derived 
froih them. If the various end-products arising out of a p rocess are equally 
important in as much as the management has planned to manufacture all of them 
as major products and/or the sale values realised from each of the products are 
more or less equal or significant in relation to the total sales, all the products 
are referred to as joint products. If on the other hand, one of the products yidds 
only an insignificant or low revenue compared to the rest or the market for giich 
a product is not cerlkin, it would be classified as a by-product. Thus, by-products 
are secondary results of operations and their economic Importance is not such as 
to rank them as joint products or co-products nor is their value so insignificant as 
to class them as waste or scrap. Hence, by-products may be distinguished from 
joint products and waste or scrap only in the matter of degree of imporbince. 
Scrap arising out of a process has a relatively small value compared to the major 
product ; if it grows in significance and a market is developed for it, the scrap 
becomes a by-product. Time as well as location may further change the picture ; 
if at any time the by-product attracts a big market, the management may develop 
its manufacture and it may be produced as a joint product. Again, because of 
market differences between geographical areas, the same product may be considered 
to be a by-product by one company and a joint product by another. 

The main difierence between by-product accounting and joint product 
accounting is brought out when the sale value method of allocation is used. While 
the sale value of the by-product is actually entered in the accounts (credit is afforded 
to the joint costs or the cost of the particular product whereform the by-product 
arises), the relative sale values of joint products are used merely as a basis for 
apportionment of the joint costs and not entered in the accounts. The objectives 
of cost apportionment in the two cases are also different. While the costs of 
joint products are required for pricing and determination of profit of each product, 
cost apportionment to by-products is mainly for the purpose of giving credit to 
the process, so that an equitable cost may be determined for the main product or 
joint products if there be more than one main product. 

In several cases, the distinction between joint products and by-products is 
not sharp enough and no clear cut criteria exist for distinguishing the two. l^e 
methods of costing adopted for the two types of products are also different It is, 
therefore, essential to decide first whether a product will be treated as joint 
product or a by-product before the allocation of the joint costs is proceeded with. 

Co-products : A distinction is often made between joint products and co- 
products. Co-products need not necessarily arise from the same operation or the 
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same raw materials and the quantity of each co-product is within the control of 
the manufacturer. For instance, in an automobile manufacturing concern where 
a number of co-products like cars, jeeps, and trucks of various types are produced, 
the quantity of production of each product may be changed according to the 
firm’s liking, but in the chemical processing industries, the various joint products 
come out of the same processes and the quantity of any one of the products cannot 
ordinarily be altered without changing the quantity of the rest. The line of 
distinction is, however, thin and it may sometimes be possible to increase the 
quantity of particular products by controlling wastage or by improved technology. 

Accounting of Joint Products. The proportion of each of the joint products 
derived from a process may either be fixed or variable. The former situation 
arises mainly in chemical processes where the yield is bound by a chemical reaction 
formula. In other cases, the varying yield may be due to change in the quality 
or composition of the raw material inputs or due to variations in the method of 
processing itself. 

The cost accounting of joint products involves the assignment of a portion 
of the total joint cosu to each of the joint products. Thu is essential, (a) in 
order to determine the unit cost of the products, (b) for the valuation of inventory, 
and (c) for the preparation of Profit and Loss Account and Balance Sheet. The 
joint costs up to the split off point only are taken into consideration as thereafter, 
the joint products arc only individual products and further processing costs can 
be allocated direct to each product. It may be noted that allocation of costs to 
joint products (or by-products) does not affect the total profit or loss because all 
these allocated costs arc again totalled up for the purpose of arriving at the final 
profit or loss. 

It is difficult to determine the cost of joint products .iccurately as no 
perfectly logical basis exists for the apportionment of such costs t > products and 
most of the methods in use arc arbitrary. These methods tend to be only 
approximate as they arc based mainly upon individual opinion. The main 
principle to be kept in view is that the method of apportionment should be 
reasonable, logical and reliable. Of the several methods described below, a 
particular method may be most suitable or appropriate for a particular situation 
and in such circumstances, the method adopted may be taken to be fairly accurate. 
No ‘true costs’ can be determined for joint products but as the individual product 
costs have a bearing on the profit or loss position and on inventory valuation, 
whichever be the method adopted for apportionment of the joint costs, it should 
be logical and should be used consistently. 

The various methods of apportioning joint costs are discussed below. The 
joint costs referred to in the methods may be the historical costs or the standard 
costs where standard costing system is in use. The use of standard costing in the 
accounting of joint products is not only possible but also desirable. 

1. Apportionment on the basis of relative sales values : This method is 
on the concept that the apportionment of joint costs to individual producB 
should be made on the baas of their respective capacities to bear joint casta^ e. 
onlhe Imts oT what the traffic will bear^ The costs up to the point of separation 
or split off ue a^irtioned to thie joint products prorata to Aeir sales values^ The 
meth^ has sev^ Wiants which are illustrated on the next page. 
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(a) On the basis of selling price. In this method which is suitable when the' units 
of production of all the joint products are equal, apportionment of joint costs is 
made on the basis of the relative selling prices (rates per unit) of the various joint 
products. Joint costs amounting to Rs. 2 lakhs may, for example, be apportioned 


to three joint products as follows : — 

Sale price 
per unit 

Rs. 

Cost apportionment 
ratio 

Apportioned cost 

Product 1 

2 

2/10 

Rs. 40.000 

.. 2 

3 

3/10 

Rs. 60,000 

.. 3 

5 

5/10 

Joint cost 

Rs. 1,00,000 

Rs. 2,00.000 


(b) On the basis of sales value. This is a weighted method which takes into 
account both the selling price and the units sold, as shown below : 



Units 

Sales price 

Sale value 

Percentage 

Api^ortioncd 

Cost 

Product 

ppjduccd 

per unit 


of total 

cost 

per 


anti sold 



sale value 


unit 



(Rs.) 

(Rv) 


(Rs.) 

(Rs.) 

1 

45,000 

2 

90,000 

30 

60,000 

1.33 

2 

50,000 

3 

1,50,000 

50 

1,00,000 

2.00 

3 

12,000 

5 

60,000 

20 

40,000 

3.33 




Rs. 3,00.000 


Rs. 2,00,000 



(c) On the basis of sales less cost of completion of individual products. This 
method is applicable in those cases where after split-off point, further operations 
are carried out to make the individual products saleable. As the products arc sold 
after completion only, no selling prices are available for prorating at the split-off 
point. The method consists in deducting the cost of completion of the individual 
products beyond split-off from the sale price so as to arrive at the value (assumed 
sales) before completion. This value forms the basis for apportionment. This is 
illustrated below : 


y a 
— o 


Production 

Units 

produced 

Sale price 
per unit 

1 

Processing cost 
cost of complci 
after split off 

Value per unit 
up to split-off 
(3>H4) 

1 

Value of total 
production 
(assumed sale) 
up to split-off 
(2 )x(5) 

Percentage 

Apportioned 
cost up to 
split-off 

Cost per unit 
iip to split-off 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

h) 



Rs. 

Rs. 

Rs, 

Rs. 


Rs. 

Rs. 

1 

45,000 

2.00 

.40 

1.60 

72,000 

:^.8 

57,600 

IJSO 

2 

50,000 

3.00 

.58 

2.42 

1,21,000 

48.4 

96,800 

1.936 

3 

12,000 

5,00 

.25 

4.75 

57,000 

22.8 

45,600 

3.800 






Rs. 2,50,000 

too 

Rs. 2,00,000 
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EXAMPLE 8.3. 

You are the Management Accountant of a company operating a single chemical process 
producing from a single raw material four different products A, B, C and D. Your Production 
Director is considering proposals to discontinue certain work at present done on these products and 
has, therefore, asked you to prepare a report, giving : 

(a) a statement of the profit made or loss incuned on each of the four products A. B, C 
and D, under present conditions ; 

(b) an assessment of the change in the profit or loss, given in answer to (a) above, if the 
proposals being considered were adopted ; 

(c) any recommendations you consider, you should put forwaid arising out of the 
assessment. 

Your report should be based on the information given below : 

The cost of the raw material for the year just ended was Rs . 33.500 and the initial processing 
costs amounted to a further Rs. 64,100. All the four products A, B, C and D arc produced 
simultaneously at a single spht-off point. Product C is sold immediately \\ithout further 
processing. The other three products arc subject to further pioccss'ng before being sold. It 
is the company's policy to apportion the costs prior to the split-ofT point on a suitable sales 
value basis. 


The output, sales and additional processing costs for the past year were as follows : 


Product 

Output 

A 

‘ Additional 


in 

Sales ^ 

Processing 


units 


cost 



Rs. 

Rs. 

A 

4,00,000 

96,000 

20,000 

B 

89,725 

29,000 

16,000 

C 

5,000 

4,000 

— 

D 

9,000 

30,000 

1,000 


The proposals being considered by the Production Director arc to sell to other processors 
the products immediately after the split-off point without any of the present additional processing 
Isumg done. The additional processing costs of products A, B and D would either no longer be 
incurred or be charged to an alternative prohtabic use. The prices per unit to be obtained from 
the other processors would be : 

A Re. 0.16. 

B Re, 0.20 

C Re. 0.80 

D Rs. 2.50 (lC,M,A,,Pt.lV--Adaptcd) 


ANSWER : 

The rcpt)rt will be based on the following calculations : 

(a) Joint cost at the point of split-olf : 

Raw materials R"?. 33,500 

Initial processing Rs. 64,100 


Rs. 97,600 

This is apportioned to the four joint products on the basis of sales less further processing 

costs : 


Product A : 

B: 

C: 

D: 


97,600 

1,59,000- 37.060 


X (96,000- 20,000) 


«Rs. 60,800 

»R$, 10,400 
«Rs. 3,200 
««*Rs. 23,200 


Rs. 97,600 
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Statement of profit and loss 



A 

B 

c 

D 

Total 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Apportioned cost 

60,800 

10,400 

3,200 

23,200 

97,600 

Additional processing cost 

20,000 

16,000 

— 

1,000 

37,000 


80,800 

26,400 

3,200 

24,200 

1,34,600 

Sales 

96,000 

29,000 

4,000 

30,000 

1,59,000 

Profit 

15,200 

2,600 

800 

5,800 

24,400 


(b) If the products are sold at the point of split-off without further processing, the position 

will be : 

Product A : 4,00,000 unitsxRe. 0.16 ^^Rs. 64,000 
B: 89,725 units X Re. 0.20 =Rs, 17,945 
C: 5,000 unitsxRe. 0.80 °=Rs. 4,000 

D ; 9,000 unitsx Rs. 2.50 « Rs. 22,500 

Total Sales Rs.l, 08,445 

Total Costs 97,600 

Profit r^^uced to Rs. 10,845 

(c) The increase in the sale value after processing should be compared with the further 
processing costs, as follows : 



A 

B 

c 

D 

Total 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Sales value after further processing 

96.000 

29,000 

4,000 

30,000 

1,50,000 

Sales value at Split-off 

64.000 

17,945 

4,000 

22,500 

1,08,445 

Difference 

32,000 

11,055 


7,500 

50,555 

Further processing cost 

20,000 

'16,000 

— 

1,000 

37,000 

Margin 

12,000 (- 

-) 4.945 

— 

6,500 

13,555 


It follows from the above that A and D should be further processed and B and C should 
be sold at the point of split-off w.thout further processing. If this be done, the position will be 
as follows : 

Sales value less further processing cost 

Product A : Rs. 96,000-Rs. 20,000 ^Rs. 76,000 
B : Rs. 17,945-0 -Rs. 17,945 

C : Rs. 4,000-0 -Rs. 4,000 

D : Rs. 30,000-Rs. 1,000 -Rs. 29,000 

Rs.1,26,945 

Less Total joint cost Rs. 97,600 

Profit Rs. 29,345 

It will be seen from the above example that when the emergence of 4 
product out of a joint process is inherent, the total joint cost or the cost assigned 
to particular products is of no relevance in deciding whether or not to further 
process a product. What matters is how the additional revenue compares with 
tlie additional cost and with the opportunity cost, i.e. the revenue foregone by 
rejecting other alternatives. For this purpose, the additional costs must include 
the cost of capital required for further processing. Other non-cost considerations 
to be kept in view in decision making are : relative demand for the various products, 
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the stability of such demand and existing facilities for processing of the products 
and their distribution and sale. 

(d) On the basis of sales less value added by completion of individual products. In 
the preceding method, no allowance was made for the profit expected to be earned 
on costs incurred after split-off. In this method, an estimated percentage of 
profit is added to the cost of further completion. This reduces the assumed sales 
value of the production up to split-off point, to account for profit on completion 
cost. The method is illustrated below with the help of the figures assumed in 
the foregoing example. A profit of 20% on cost is assumed. 


Product 

•d 

D & 

Sale price 
per unit 

Processing cost 
after split-oflf 

Value of 
processing (20% 
on process cost) 

Value per unit 
’ up to split-off 

Value of total 
production up 
to split-ofT 

Percentage of 
apportionment 

Apportioned 
cost up to 
split-off 

Cost per unit 
up to split-off 



Rs 

Rs. 

R^ 

Rs 

Rs 


Rs 

Rs. 

1 

4S()00 

200 

.40 

.480 

1 520 

68,400 


57,000 

1 267 

2 

50 000 

100 

58 

696 

2 304 

l,l5,2tX) 

48 0 

96,000 

I 920 


12,000 

5 00 

25 

too 

4 700 

S6,400 

21.5 

47,000 

3 917 







2.40,000 

100 

2,00000 



Although the sale value methods discussed above are simple to operate and 
in some cases where prices are fairly stable, these give accurate results, they suffer 
from the following disadvantages and limitatiom : — 


(i) Selling pnccs arc mostlj unrelated to cost. 

(ii) Cost is usually the main factor to determine sale price but m the sale 
value methods, it is the other way round, vi?. the sale price determines 
the cost of individual products. These methods are, therefore, not 
always useful for determining pnee policies. 

(ill) Change in the sale price of one or more of the joint products without 
any change in method of production or in the amount of joint costs, 
distorts costs. In such cases, it would be expedient to adopt an average 
market price for each product for a particular suitable period. 

(iv) The sale value methods assume that the nargin of profit is the same 
for all products. 

(v) Methods (a) and (b) have the added disadvantage that where further 
processing is done, costs incurred after split-off point arc ignored. If 
such costs arc not in the same proportion for all the products, adoption 
of sale value for prorating would result in unequitable apportionment. 
Those products on which more costs arc incurred for further processing 
would bear a higher share of the joint costs. 

2. Apportlonnmt on the basis of physical measures of the products : Undw 
this method, the joint cost is distributed to the products on the basis o^jorne 
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suitable physical coefficient contain^ in the producte. The physical coefficients 
may be expressed in weight, linear measure, volume, atomic weight, calories, et^. 

For example if three products. A, B, and C arc produced jointly in a process, their respective 
weights being 45,000 Kgs., 40,000 Kgs. and 15,000 Kp., and if the joint cost upto the split off 
point is Rs. 2,00,000, the average cost per Kg. will be, 

Rs. 2,00,000 „ ^ „ 

45,000+40,000+ 15,000 ^ 

The cost allocation will be as follows : 



Production 

C^ost 


Kgs. 

Rs. 

A 

45,000 

90,000 

B 

40,000 

80,000 

C 

15.000 

30,000 


1,00,000 Kgs. 

Rs. 2,00,000 


The method is further illustrated below : 


EXAMPLE 8,4. 

The following data have been extracted from the books of Messrs East India Coke Co. 
Ltd. 


Joint Products 

‘ Yield fin lbs.) of recovered 


products, per ton of u)al 

Coke 

1,420 

Coal Tar 

120 

Benzol 

22 

Sulphate of Ammonia 

26 

Gas 

412 


Total . . 2,000 


The price of coal is Rs. 80 per ton. Direct labour and overhead costs upto point of spJit- 
olf are Rs. 40 and Rs. 60 respectively per ton of coal. 

Calculate material, labour, overhead and total costs of each pr^Kluct on the basis of 
weight. (/.ClK./t., Final) 

ANSWER : 


-II 

li| 




Apportioned cost 



& 

s_ 

e N 

§5 

Coal 

Direct 

labour 

Overhead 

Total 


It’s 

if Urn 

Cb o 

Rs. 

Rs. 

Rs. 

Rs. 


Coke 

1,420 

71.0 

56.80 

28.40 

42.60 

127.80 

Coal Tar 

120 

6.0 

4.80 

2.40 

3.60 

10.80 

Benzol 

22 

1.1 

0.88 

0.44 

0.66 

1.98 

Sulphate of Ammonia 

26 

1.3 

IM 

0.52 

0.78 

2.34 

Gas 

412 

20.6 

16.48 

8.24 

12.36 

37j08 

Total 

2.000 

100.0 

80.00 

40.00 

60.00 

180.00 


The physical unit basis is easily applicable to processes with more than one 
spiit'df point. For example, if a process produces two products A and B at the 
first split-off point and after further processing of A, if two products Ai and A, 
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are produced at the second split-off point, the product costs will be determined 
as follows, assuming the cost data given in the diagram below : 



Rs 1,000 

Pioduci A ■=- - v650 Rs. 650 

650 » 3M) 

Rs. 1,000 

B <350 -Rs 350 

6.50 I 350 

Rs 650 Rs 350 

Aj=. ”200 Rs 800 

2001^50 

Rs. 650 ■ Rs 350 

A, <50=Rs.200 

2004 50 

The method is not suitable where all the output cannot be cxpicsscd in 
terms of the same physical unit, c.e in the dcstructisc distillation of coal, some 
product may be in the form of solid, some in liquid, and a few in the gaseous 
form. In such cases, apportionment may be made, if possible, by converting the 
physical units into a common denominator. (This has been discussed later under 
the technical evaluation method of apportioning joint costs ) 1 nc physical unit 
basis is further criticised on the ground that it is illogical to assume that each 
physical unit of the various products should have equal value since each product 
maynot receive similar benefits from the production process. 

Another short-coming of this method is that because the unit cost of each 
product is an average cost, this results in identical costs being assigned to different 
grades or qualities of the joint products. 

3. On the boiis of technical evaluation ; The underlying premise under this 
method, wl^h is also known as the Survey method, is that the’ difference in c^ts 
of joint products arises due to certain qualitative and quantitative factors like 
quantity of materials used, labour operations performed, time taken for production, 
and te^kal dilBcUries in manufacture. ,Each of these weightage factory is 
signed apSInt vaTuc and depending tipon Uic extent of factors contaioe^in it, a 
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product is awarded a number of pointa. Apportionment of joint costs is made on 
the basis of these point values as shown below : 



A variant of this 1^.ethod is to take one product as the base or standard. The 
other products are then compared with the standard in terms of the several factors 
and each product is expressed as a percentage of the standard. 

Standard allowable cost method : This method is suitable for apportionment 
of the raw material cost to joint producte. The profit margin, selling ajad 
distribution overhead expenses, and the conversion costs are deducted from .the 
estimated sale value to arrive at the raw materia^ cost. . Apportionment of joipt 
material costs is made on the bans of the sale price for each product. 

The method has a limited application and may be viewed as another form of 
the sale value method. This is suitable for compiling material purchase variances 
and for determining the maximum price that may be paid for the raw materials. 
This is illustrated below ; 

EXAMPLE 8.S. 

In a diemical processing factory, 1,000 kgs. of a raw material, X are used per batch of 
production. After processing, five joint products (one of which is a gas) arc recovered and sold. 
Production and sale price are estimated as follows : 


Product 

Production per 

1,000 kgs. of X 

Sale Price 

ooi 

SO kgs. 

Rs. 30 per kg. 

C<tt 

200 kgs. 

Rs. 2S per kg. 

C03 

100 kgs. 

Rs. 40 per kg. 

C04 

300 kgs. 

Rs. 15 per kg. 

A-01 

2,S00 litres 

Rs. 2 per litre 


Processing cost (labour and factory overhead) is estimated at Rs. 6,410 per batch, material 
handling diargcs at Rs. 680 per 1,000 kgs. of raw material and selling and distribution overhead 
at 10 pCT cent of sales. The factory expects a return of 10 per cent on the turnover. 

One per cent of the raw material is retrieved at the end of the process at original cost 
(without handling charges) and is used for the next batch of production. The balance of raw 
material unaccounted for is invisiUe waste. 

State «hat should be the purduse price per kg. of X in order to adiievc the above result, 
and compute the unit cost of sales of eadi of the joint products on the basis of their sale value. 
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Product 

Quantity 

Sale price 

Total 

Prorated 

Cost 


p* i'jccd 

per kg 

sale 

cost 

per unit 


kgs. 

Rs. 

Rs. 

Rs. 

Rs. 

C-OI 

50 

30 

1,500 

1,350 

27 

C-02 

200 

25 

5,000 

4,500 

22.5 

C'-03 

100 

40 

4,000 

3,600 

36 

C'-04 

300 

15 

4 500 

4.050 

13.5 

A-01 

2,500 (litres) 

2 (per litre) 

5,000 

4,500 

1.8 




Rs 20,000 

Rs. 18.000 



The piniat(.d cost is ivoiked out as follovis : 


C-OI 1,500 Rs 1,350, and similarly for the other products. 

HJvf 

5. On the bash of marginal cost and contribution : In this method, the marginal 
cost of the joint process or operation is apportioned to indisidual products on the 
basis of a suitable physical unit, and the fixed cost on the basis of the marginal 
contribution made by each of the products. The method is illustrated below ; 

Products 




1 

2 

3 


Sales units 


2,500 

2,000 

3,000 


Sales rate 

Total 

Rs. 2.00 

Rs. 1.50 

Rs. 1.20 



Rv. 

Rs. 

Rs. 

its. 


Sales value 

11,600 

5,000 

3.000 

3,600 


Marginal cost 

7,500 

2.500 

2,000 

3,000 

Prorating on the basis 
of units 

Contribution 

4,100 

2,500 

1,000 

600 


Fixed cost 

2,460 

1,500 

600 

360 

Prorating on the basis 
of marginal contribution 

Total cost 

9,960 

4.000 

2,600 

3,360 



The main advantage of the marginal contribution method is that the benefits 
of the marginal costing system for making policy decisions may be derived in case 
of joint costs also. For example, useAU information may be obtained for taking 
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a decision on maximisation of profit by suitable re-arrangement of the product 
mix. 

The example given below illustrates the results obtained under three different 
methods of apportionment of joint costs. 

EXAMPLE 8.6. 


*Tf. .the products are. .truly joint products, the cost of the process can be applied to these 
products : 

(1) On the basis of the weight or other physical quantity of each product. 

. (2) In respect of the marginal cost of the process on the basis of physical quantities, and 
in respect of the fixed costs of the process on the basis of the contribution made by the various 
products. 

(3) On the basis of the selling values of the different products.** 

(A Report on Marginal Costing (Appendix II), l.C.M.A.) 

Discuss the above statement, using for purposes of illustration, the following figures in 
respect of the joint production of A and B for a month : 


Total costs : Direct materials 



Rs. 

2,600 

Direct labour 

, , 


1,000 

Variable overheads 



800 

Fixed overheads 

. . 


2,200 


Sales A 100 tonne^^s. 60 per tonne 
B 120 tonnes Rs. 20 per tonne 


(/.C. Sf. A . . Final-- Adapted ) 


ANSWER : 


Apportionment of joint costs under the three methods is as follows : 


Sales 

• • » • 

• . 

Rs. 

8,400 

Direct material 

.. 

.. 

2,600 

Direct labour 

* • • * ^ 

. . 

1,000 

Variable overhead 

.. 


800 

Marginal cost 

• • • • 


4,400 

Marginal contribution 

9 0 • • 

, , 

4,000 

Fixed cost 

• * • * 

•• 

2,200 

Profit 

.. 


1,800 

(i) On the basis of weight : 

A 

Total cost— Rs. 6,600 

Production 

(Tonnes) 

100 

Prorated cost Profit 

(100 : 120) 

Rs. 3,000 Rs. 3,000 

B 

120 

Rs. 3,600 

(— )Rs. 1,200 (Loss) 


Rs. 6,600 Rs. 1,800 

(ii) Marginal cost on the basis of weight ami fixed cost on the basis of contribution : 




Ptorated 




Production 

Sales 

marginal 

Marginal 

Prorated 

Profit 

(Tonnes) 


cost 

contribution 

fixed 




(100:120) 


cost 



Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

A 100 

6,000 

2,000 

4,000 

2,200 

1,800 

B 120 

2,400 

2,400 

Nil 

NU 

Nil 



Rs. 4,400 


Rs. 2,200 

Rs. 1,000 
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(iii) On the basis of sales : 



Sales 

Prorated cost 

Profit 


Rs. 

Rs. 

Rs. 

A 

6,000 

4,714 

1,286 

B 

2,400 

1,886 

514 



Rs. 6,600 

Rs. 1,800 


Accounting of By-products. Accounting of by-products takes into 
consideration their two basic characteristics, viz. (i) that a by-product is relatively 
less important than joint products and (ii) that it has a fairly steady market value 
which is not as significant as the main or major products but is definitely much 
more, than that of scrap or waste. Such value is often acquired after incurring 
additional costs after the point of split-off unlike scrap which may be sold outright 
as it arises. The accounting consists of two steps ; firstly, to determine or assign 
costs to the by-product and secondly, to deduct the cost so assigned from the total 
costs, in order to arrive at the unit cost of the major product. If there are several 
major products, the rrsidual cost, i.c. the total cost less the J&signed cost of the by- 
product is further apportioned to the joint products in accordance with any of the 
methods discussed earlier. Another method of accounting of by-products is to 
credit the sale of by-products to profits, no attempt being made to cost the by- 
product or to credit its value to the cost of the main product. This method is 
similar to one of the methods used for the accounting of scrap and some accountants 
prefer it, particularly when the by-product is sold as it is. without further processing 
after split-off. 

The various methods of apportioning or a.ssigning costs of by-products will 
be discussed under two heads, viz. (i) non-cost methods which take into account 
only the sale value of the by-product, and (ii) cost methods vs Inch attempt to 
apportion the joint costs incurred up to the split-off point to the by-product as 
fairly and accurately as possible. In the non-cost methods, salt of the by-products 
is credited to Profit and Lv>ss Accviunt or to the main product, and the inventory 
is assigned an independent value. In the cost methods, the inventory valuation 
also is based on the allocated joint costs. 

The following methods of by-product accounting will be discussed : 

Non-cost or Sale value methods 

(a) Other income method (credit to Profit ?nd Loss as other income or as 
additional sales revenue) 

(b) Credit of sale value to total costs (cost of production or cost of sales) 

(c) Credit of sale value less administration, selling and distribution expenses 

(d) Credit of sale value less costs incurred after split-off 

(e) Reverse cost method. 

Cost methods 

(f) Opportunity cost (or Replacement cost) method 

Od Standard cost method 

(b) Apportionment on suitable basis. 
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(a) Other income method. In the other income method of by-product 
accounting, the sale value of the by-product is credited to the Profit and Loss 
Account and no credit is taken in the cost accounts. The credit to the Profit 
and Loss Account is treated either as miscellaneous income or as additional sales 
revenue, as illustrated below : 



By-product 

By-product 


taken as 

taken as 


miscellaneous 

sales revenue 


income 


Sales (main product) 2,000 units at Rs. 2 per unit 

Rs. 4,000 

Rs. 4,000 

By-product sales 

— 

Rs. 300 



Rs. 4,300 

Cost of sales : 



Total production cost, 2,500 units at Rs. 1 .40 per unit Rs. 3.500 
Less Closing stock, 500 units at Rs. 1 .40 per unit Rs. 700 

Rs. 2,800 

Rs. 2,800 

Gross profit 

Rs. 1,200 

Rs. 1,500 

Administration and Marl^Jing expenses 

Rs. 500 

Rs. 500 

Operational profit 

Other income : 

Rs. 700 

Rs. 1,000 

Sale of by-product 

Rs. 300 


Net profit 

Rs. 1,000 

Rs. 1,000 


Obviously, the value of the by-product does not appear in the Balance Sheet 
and the stock is carried as memorandum quantity only. The method may be 
applied, (a) when the value of the by-product is not very important or when it 
cannot be determined on a rational basis without incurring a lot of clerical 
expenditure, and (b) the action in not affording credit to cost does not significantly 
affect the^cost of the parent or main product. The method has, therefore, a 
limit ed application and it suffers from the following defects 

(i) Practically speaking this is no method of costing, This is also known as 
Zero Cost method. 

(ii) As there is a time lag between sales and production, the accounting is 
inaccurate. By-products may arise in one accounting period but credit 
may be given in another. This distorts the profits between one period 
and another. 

(iii) By-product not sold is maintained at nil value. This vitiates valuation 
of closing stock. 

(iv) There is no control over stock of by-products. No one bothers whether 
any credit is given or whether the physical stock is properly accounted 
for or adequately taken care of. 

(v) The stock valuation of the main product or joint products is inflated. 

The oriter methods in which the sale value of the by-product is credited to 
the cost of production of the main product may be classified as follows 

(b) Crediting sales value to total cost. The sale proceeds of the by-product 
are treated as deductimu from the total costa. The sate value is deducted dther 
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from the production costs or from the cost of sales. The methods are illustrated 
below ; 


Credit to cost of production : 

Sale (main product), 2,000 units at Rs. 2 per unit 
Cost of sales 

Total production cost, 2.500 units at Rs. I 40 per unit 
Less Value of by-pioduct 

Net production cost 

Less Closing stock, 500 units at Rs. 1.28 (Rs. 3,200 -2,500) 


Rs. 4,000 

Rs. 3,500 
Rs. 300 


Rs. 3,200 


per unit 


Rs 640 

Rs. 2.560 


Gro>s profit 

Administration and marketing expenses 


Rs. 1,440 
Rs 500 


Net Profit 


Rs 940 


C redii to (ost of sales : 

Sales (main product), 2,000 units at Rs. 2 per unit Rs. 4,000 

Cost of sales 


Total production cost, 2,500 units at Rs. 1 40 per unit 
Less Closing stock, 500 units at Rs 1 40 per unit 
Less Value of by-pioduct 


Rs 3.500 
Rs 700 
Rs 300 

Rs 2,500 


Gross profit Rs i,500 

Adnunistration and marketing expenses Rs. 500 


Net Profit Rs 1,000 

The sale value method has the disadvantage that the costs of the mam products 
fluctuate with the varying prices of the by-product from penod to period. This 
may, however, be obviated by using a standard selling price for the by-product. 

(c) Crediting selling value less administration^ selling and distribution expenses. 
In this method, a portion of the administration, selling and distribution overhead 
incurred for disposing of the by-product is deducted from the s«ile value for credit 
to process account. 

(d) Crediting selling value less the costs incun s ' on by-product after split- 
off point. In certain cases, it becomes necessary to perform some further 
operations on the by-product after the split-oft point, in order to make it 
saleable. Credit is given to the process account for sale value less the cost after 
split-off point. 

Rs 

Joint cost at split-off (apportioned to main products) 15,000 

Add subsequent costs (on main-products) 800 


Total cost (main products) 


15,800 
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Total cost (mian products) 

Deduct By-products : 

Rs. 

15.800 

Sale value 

1,000 


Less Further cost after split-off 

200 


Less Selling and distribution cost 

too 



— 

700 

Net cost of production (main products) 


Rs. 15,100 


Another illustration to explain this method is given below ; 

EXAMPLE 8.7. 

Metal Finishes Limited manufactures product X, a rust binding preparation, which is 
sold at Rs. 4.45 per kg. 

Batch production of product X begins in the Blending department. For the month 
under review the following materials were issued to the Blending department : 



Kgs. 

Price 

per kg. 

M, 

10,000 

Rs. 

1.00 

M, 

4,000 

Rs. 

1.10 

M, 

1.000 

Rc. 

0.50 


The materials after blending go to the Heat Treatment department where there is a 10% 
loss by evaporation. The 90% which emerges from the extended heat treatment passes by 
conveyor belt through a complex cooling department (C). 

Under existing production conditions, 80% of the cooled mixture is then siphoned from 
the containers and is poured into metal canisters in the Packing department (P) after which it is 
ready for sales despatch. The 20% residue, after the siphoning, is sold as a by-product Q at 
Re. 0.40 per kg. 

Processing co3ts per kg. of departmental input for ilie month were • 


Department Re. 

Blending 0.35 

Heat creatment 0.40 

Cooling 0.45 

Packing 0.45 


All packing costs are to be treated as variable. 

However, by varying the temperature gradations and the length of the cooling period, the 
residue may be as high as 30% but it is never less than 20% of the Cooling department output. 

Research has shown that by-product Q could be further processed for sale at the greatly 
increased price of Rs. 4.80 per kg. if further capital were invested to provide an addiUonal 
department. The new by-product QP could be produced by adding half a kg. of Malerial 
Z to each kg. of residue from department C, but the subsequent processing has a 40% loss. 
Material Z costs Re. 0.50 per kg. The new department would incur variable processing'costs 
of Rs. 1.10 per kg. of all input and a fixed departmental cost of Rs. 4,674 pdr month. 

You are required to present tabulations covering the alternative operations of Metal 
Finishes Limited for one month to show the total production and gross profit when : 

(a) the quantity of Q is 20% of the mixture from department C (cooling department) ; 

(b) the quantity of Q, further processed to product QP is . 

(0 20% of the mixture from department C. 

(ii) 30% of the mixture from department C. /V. iV-^Adaptfd) 
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ANSWER : 

Cost up to split-ofT point : 

Blending 

Direct materials 

M, 

M, 

M, 


Laboui and overhead 


Heat treatment 

Labour and overhead 
10% Loss 


Cooling 

Labour and ovcrhc'^d 
Cost before split-oflf 

Output of by -product 


Total from processes 
Peictntagc of by-piodutl 
By-product weight 
/!</</ Material/ (50%) 


Lc\^ Process loss (40 \ ) 

Weight available tor sale 

Valuation of by-product at spht-off :^Umc . 


Sale price 

Sale value 
l^\s 1 ixed cost 


Less Processing cost 


Less Cost of material Z 


Kgs 

Per unit 

Rg, 

10,000 

Re 1 00 

10,000 

4.000 

Rs 1 10 

4,400 

1,000 

Rc 0 50 

500 

15.000 


14,900 


Rc. 0 35 

5,250 



20,150 


Rc 0 40 

6.000 

1,500 



13,500 


26,150 


Re 0.45 

6,075 

13,500 


32,225 

la) 

[b(i)J 

[b(ii)J 

kgs 

■kgs 

kgs. 

J3.50O 

13,500 

13,500 

(20) 

(20) 

(30) 

2,700 

2,700 

4,050 

— 

1,350 

2,025 

2,700 

4.050 

6,075 


1,620 

2,430 

2 700 

2,430 

3,645 

U1 

im 

[b(ii)l 

Rs 

Rs 

Rs. 

0 40 

4.80 

4.80 

I.OKO 

11,6(4 

17,496 

— 

4,674 

4,674 

1,080 

6,990 

12,822 


4,455 

6,682 5 


(4.050 ^Rs. 1.10) (6,075 vRs 1 10) 

I,0«0 

2,535 

6,139.5 


675 

1,012.5 


(1,350 ^ Rc. 0 50) (2,025 x Re. 0 50) 


Realisable valu^ 


L080 


1,860 


5J27 
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Tot<d Production Cost and Gross Profit ; 

t(a)] [b(i)J Ib(ii)I 


Before spUt-olT 

Less by-product 

kgs. 

13,500 

2,700 

Rs. 

32,225 

1,080 

kgs. 

13.500 

2.700 

Rs. 

32,225 

1,860 

kgs. 

1.3,500 

4,050 

Rs. 

32,225 

5,127 

Add packing Cost (Re. 0.45) 

10,800 

31,145 

4,860 

10,800 

30,365 

4,860 

9,450 

27,098 

4,252.5 

Total cost of production 

Sale at Rs. 4.45 

10,800 

Rs. 36,005 
48,060 

10,800 

Rs. 35,225 
48,060 

9,450 

Rs. 31,350.5 
42,052.5 

Gross profit 


Rs. 12,055 


Rs. 12,835 


Rs. 10.702 


(e) Crediting selling value less profit {Reverse Cost method). The method is 
based on the view that the sale value of the by-product contains an element of 
profit, credit for which should not be given to the process and only the costs should 
be entered in the process accounts. This is also called the Reverse or Reversal 
Cost method as the cost is derived from the sale price by working backwards. As 
actual profit is not ^ailable, a suitable percentage of profit is assumed. The cost 
of the by-product is obtained by deducting from the estimated sale value, the 
assumed amount of profit and the additional estimated cost, if any, incurred 
in processing the by-product after split-off point, as shown below : 

Main Product By-Product 

Total production costs 10,000 units at Rs. 4 per unit Rs. 40,000 


Estimated market value 2,000 units at Rs. 2 per unit 

Estimated gross profit, 20% of selling price , Rs. 800 

Estimated Admn. and Marketing expenses, 2% of selling 
price Rs. 80 



Rs. 4,000 

Rs. 8S0 

Estimated cost after split off 



Rs. 3,120 
Rs. 1,120 

Value to be credited to main product 

R.S. 

2,000 

R.S. 2,000 

Net cost 

Add back actual cost after split off 

Rs. 38,000 

Rs. 1.000 

Total 



Rs. 3,000 

Unit cost 

Rs. 

3.80 

Rs. 1.50 


The following example further illustrates this method ; 

EXAMPLE 8.8. 

In manufacturing the main product A, a company processes the resulting waste material 
into two by-products M, and Mt. Using the method of working back from sales value to an 
estimated cost, you are required to prepare a comparative profit and loss statement of the three 
products from the following data : 

(0 Total cost up to separation point WM Rs. 1,36,000. 
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A 

M, 

M, 

(ii) Sale (all production) 


Rs 3.28,000 

32,000 

48,000 

(ill) C osts afl A separation 


Rs 

9.600 

14,400 

(iv) FslimTied net profit percentage to sale value 


20% 

30% 

(v) Ustimatcdscllingexpcnscsas percentage of sale \rf!uc 20% 

20% 

20% 




(LC»W,A , Inter) 

ANSWER : 





Cost at the point of separation is worked out as follows : — 




Ml 

M. 

A 

Total 


Rs 

Rs Rs. 

Rs 

Sale value 

32,000 

48,000 



Le\s Net profit 

6,400 

14,400 




(at 20%) fat 30%) 



Le%s Selling expenses 

6 400 

9,600 




(at 20%) (at 20%) 



lew C \)St aflti scpai iiion 

9,600 

14.400 



Cost up to separ.itioii 

Rs. 9,600 Rs. 

9,600 Rs, l,i6,800* Rs.1,36,000 

(♦Rs M6 000 Ics* cost of Ml and Mg. Rs. 19,200) 



Compsiraiivc prolit and loss account 





Total 

A 

M, 

M, 


Rs 

Rs 

Rs. 

Rs. 

Cost up to separ ‘tion 

1,^6 000 

1,16.800 

9,600 

9,600 

Cost after scpai ation 

24.000 

— 

9,600 

14,400 

Total cost 

1,60.000 

16, 800 

19.200 

24,000 

Sahs 

4,0H.000 

3,28,000 

32.000 

48,006 

Oio s profit 

2.4S000 

2,11.200 

12,800 

24,000 

Lew St lling exps lists at 20"o of Sales 

{'1,600 

65,600 

6,400 

9,600 

Net profit 

Rs. 1,66.400 Rs. 1,4^.600 Rs. 

6 400 Rs. 14,400 


In the above methods and in the cost methods which folto«v, whenever 
values or costs are assigned to b\ -products, the closing stock may be exhibited in 
the B dance Sheet at the assigned value. This procedure has to be followed for 
the sake of convenience although sometimes, it may violate the principle of cost 
or market price whieheve'r is lower for the valuation of closing stock. 

(f) Opporttiniiv Cost imrliod. Also known as Replacement cost method, this 
method is applicable when b> -products arc utilized m the undertaking itself as 
material for some other process <^r for such other purpose Tlie necessity for 
purchase of the products from outside suppliers is thus avoided. The opportunity 
cost, i.e. the cost which would have been incuired had *hc by-product been obtained 
from outside sources is taken as the cost of the by-product In the cotton spinning 
industry, for instance, cotton waste which arises as a by-product in processing for 
fine yarn may be utilized in the cotton mix for producing lower counts of yarn. 
Credit for the cost of the waste is given to the process at the purchase price which 
the mill would otherwise have paid Similarly, the blast furnace gas and coke oven 
gas in the steel industry arc re-used for the open hearth, and waste heat from the 
furnaces is used to generate steam. The costs of the gas and the waste heat are 
credited to the relevant processes at an assigned v^ue based on the purchase or 
replwcmept cost of ft»el yielding equivalent heat units. 
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In certain processes, any increase in the quantity of a by-product results in a 
corresponding decrease in the output of the main product. In such cases, the cost 
of the by-product should be taken to be identical with that of the main product. 
In fact, the by-product under such circumstances becomes a joint product. 

(g) Standard Cost method. The by-product is assigned a standard value and 
credit is given to the process account at this value. As the credit on account of 
by-product cost would be a steady figure, this method enables an effective control 
to be exercised over the cost of the main product. 

(h) Apportionment on a suitable basis. This method is similar to the one 
adopted for apportionment of costs of joint products. The joint cost of the main 
products and the by-product up to the split-off point is apportioned between the 
main products and the by-product by any of the methods discussed under the 
section for accounting of joint products. Obviously, some weightage has to be 
given for the difference in the importance and stature of the main products and 
the by-products. 

Objectives of Joint Cost Analysis. Analysis of joint costs and accounting 
of joint products and by-products serve the following purposes : 

(i) Correct (mllection and compilation of process costs. 

(ii) Determiimtion of profit and loss on each line. 

(iii) Study of the effect on costs and profits of increase and decrease in 
production of joint products. 

(iv) Determination of the pattern of production and the most profitable 
product mix. 

(v) Use of data for price fixation. 

(vi) Determining the profitability of selling products and by-products as 
they come out at the split-off point yis-a-vis selling only after further 
processing. 

(vii) Marginal contribution analysis. 

Joint cost analysis has, however, certain problems and limitations. These arc : 

(i) Apportionment of joint costs is mainly arbitrary ; no two methods give 
the same results and the ‘true’ costs of individual products cannot be 
arrived at. 

(ii) Several assumptions arc made in the allocation of joint costs. Unless 
these assumptions are kept in view, the information presented would 
be incomplete and even misleading. 

(iii) The use of such arbitrary methods makes inter-firm comparison 
difficult. 

(iv) Where by-product has no apprctnable sale value, it is not worthwhile 
analysing the joint costs ; the by-product may be treated as scrap. 

(v) Allocation of joint costs is not relevant in management decision 
making. Decisions relating to joint costs may be of two types, viz. 
(i) whether to produce the joint products at all, and (ii) whether to 
process a joint product beyond split off point. In the former situation, 
the decision maker has the choice to produce all the joint products 
or to produce nothing at all. In the latter case, decison will be 
taken by comparing the incremental revenue after split off point 
with the additional cost incurred after separation. In either case, 
the allocation of joint costs does not come intp tbe picture. 
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EXAMINATION QUESTIONS 

1 . (a) Enumerate the sources of wastage in a manufacturing undertaking with which you 

arc familiar. 

(b) Indicate the principles upon which such losses should be treated in the Cost 
Accounts. (/.C IV.A., Inter) 

2. Distinguish between ‘spoilage* and ‘scrap*. In a Heav^ Engineering Factory a lot 
of scrap occurs in the Process Department. Each man handles several jobs in a day. 
It is not possible to identify the scrap by jobs. All the scrap is collected every day 
and stored in dumps and disposed of. You are required to suggest any suitable 
procedure for accounting of this scrap and its proper credit to the jobs* bearing in 
mind that the percentage of scrap arising in certain jobs is comparatively high. 

Final) 

3. The salvage yard of a factory contains large stock of spoiled materials, defective 
production* scrap and w astc. What advice would you give for the managerial control 
of these items ? Suggest how these should be treated in accounts. (I.C.W.A,, Final) 

4. What do you understand by normal and abnormal waste of materials during process 
of manufacture? State briefly how each should be treated in Cost Accounts. 

(LC,W,A,, Inter) 

5. (a) Design a scrap (and rectification) report for a factory comprising three production 

departiAiviiiA. 

(b) Stale which accounts should be charged with the different classes of scrap made. 

iI.C,W.A., Inter) 

6. Differentiate between products and by-products. Discuss the methods normally 
adopted for costing by-products. 

At what point of time would you take into ac ount value of by-products in the 
books of the company? Give reasims. {LC,W,A,, Final) 

7. What is ilie difference between normal spoilage and abnormal spoilage? How arc 

these tieated in the process accounts 7 (/.C. W,A., Final) 

8 . Spoiled products of some industries could be sold m the market as ‘seconds’ or ‘thirds*. 

How would such spot led/ defective products be valued? (/.C. W,A,^ Final) 

9. A system of job order costing is operated at a small engineering W(u ks where part of the 
production is defective but capable of rectification. 

Design a sheet to record an item of defective production, and the necessary 
variable cost additions for rectification. Show how tlie figure obtainable from the 
record would be iournalised. (LC,M.A,, Ft. IV) 

10. Components found defective in the course of manufacture can be rectified, salvaged 

for alternative use. or scrapped. Outline the steps to recover costs incurred on these 
rejects from persons i csponsible for the same. How will the cost involved be collected 
and controlled? U.C. WA,, Final) 

11. In an industrial organisation, production is inspected at the different stages of 
manufacture and defectives are reported. Tlic defectives are subsequently rectified 
by requisitioning additional materials and expending additiouai labour. Assuming 
that job costing procedure is followed in the organisation, you are requiix d to — 

(a) draft a suitable form to record defective prod h'on, 

(b) draft a rectification order* 

(c) state what cost aspects should be considered before issue of a rectification order* 
and 

(d) give journal entries for recording the issue of materials and expenditure of 

labour and overheads for rectification. (/.CIF./I., Final) 

12. In the manufacture of a certain product* a number of by-products arise. Due to 

certain external factors, ont of the by-products increases very much in value and as a 
result becomes the main product. What costing problems is this likely to create and 
how would you tackle them? (/.C JV.A,^ Final) 

13. Distinguish between joint products and by-products. Under the following 
circumstances how would you treat by-product in cost accounts? 

(i) when by-products are processed to dispose of waste materials more profitably, 
(it) i^en by-products arc processed to utilize idle plant. (/.C.W^.-4., Final) 
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14. Explain the distinction between co-pi oducts, by-pi oducts, and waste. The methods of 

accounting of by-ptoducts can be grouped under t^o broad t>pes : non-cost methods 
which do not attempt to cost the by-products and cost methods which allocate costs to 
the by-products Outline four methods of valuing and costing by-products selecting 
two methods from each of the types mentioned dbo\ c. (/.C Final) 

15. The process of manufacture of Caustic Soda involves production of Hydrogen and 
Chlorine and the production of one tonne of Caustic Soda results in production of 
887 Kg. of Chlorine and 24 Kg of H>drogcn. All these three products are normally 
utilised internally by a company pioducmg caustic soda. 7 hat company however 
occasionally finds it cannot use a part of its Chloiine and, or Hydrogen production. 
On those occasions the excess Chlonne is diaincd out, while Hydrogen is liberated in 
the atmosphere. 

The Cost Accounting (Caustic Soda) Rccoids Rules require these three products 
should be valued at cost. 

List out three different methods of allocation of joint costs to these pioducts. 

{ICWA.lmal) 

!6. Discuss three methods of allocating joint costs? What arc their limitations? 

{lew A, Itnal) 

17. In a large steel plant, three batteries of coke o\tns form one of the mam limits for 
production |f coke Important by-products like Tai, Bcn/ol, Toluene, \>lcne. 
Solvent Na^na and Napthalenc arc recovered tioin the coke ovtn gases m the 
by-product recovery plants and sold in the market. The residu.il coke oven gas (a 
part of which is used as a fuel in the furnaces m ihc Steel plant) is supplied to an 

'^adjacent Fertilizer Factory specially built for the utilization of the coke oven gas The 
Stipl Plant IS inclined to treat the gas as a co-produet and charge a high pi lec while the 
Fertilizer Factory considers that the gas being more or less waste gas so tar as the 
Steel Plant is eonvCintd, should be charged for only at a nominal price. 

What costing principles would you apply for pricing the coke oven gas? 

{I CW A, Final) 

18. In making a product, a valuable b> -product is*madk . This by-product can be sold m 
the form in wh eh ii is produced, or can be subjcc’cd to further pioeesscs, after which 
It IS saleable at a higher price 

Explain how you would piescnt information to management to show the bc'^t 
way of dealing with the b> -product (/ C H A , I ma!) 

19. In the manufacture of carton boxes of ty pc A. off-cuts of boards of diHci ent sizes arise. 

Some of these off-cuts aie used in the manufacture of vmallcr croton boxes and the 
rest arc of no value. Explain with assumed figures fiow you would account for the 
value of these off-cuts m costs. {I C W A , Inter) 

20. ‘By-product costing and pi icing in a process industry is basically a subjective process 
or a deduction from external market prices*. Do you agree ? 

In auditing of the C4jsts of by-products, what precautions must be taken by a Cost 
Auditor to ensure that the costing and pricing method is scientitjc and objcciive as far 
as possible? {l C. W A., / ml) 

21. What arc the problems mvidved in accounting for joint product costs? Suggest 

methods for equitable allocation (FCW A , Fitml) 

22. A company manufactures a single product, the stantLird of which arc a> follows : 
Direct materials £5 each, Direct wages. .Shrs at ^s. per hour. 

Overheads arc absorbed at the rate of 17s. 6d per hour and in a normal month 
will amount to £7,000, of which £4,000 is fixed overhead During this period 1,000 
units will be produced and sold as follows : 900 ‘firsts* at £15 each ; 50 ‘seconds* at 
£10 each ; 50 ‘thirds* at £5 each. 

Present information to management showing the loss due to the production of 
inferior units. By rc-proccssing the inferior units, taking the full reprocessing time of 
a further 8 hours, and adding further materials costing £2 per unit, the ‘seconds* and 
'thirds* can be converted into 'firsts’. 

Present information to management, and make recommendations on this course 
of action. (/,C.W,A., Part IlO 
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23. A textile company has a department which concentrates upon one style of garment 
which 1 $ re-designed annually. Since hi^-grade production is aimed at, a proportion 
of the output, usually 20% is sold without the brand name, being sub-standard. A 
further 2% has no value except for certain pieces of salvage of material, usable for 
trimming. 


The figures for a batch of 100 were as follows 

t, 

s 

a 

Direct materials 

3 

0 

0 per garment 

Direct wages 

1 

10 

0 per garment 

Variable overhead 

2 

0 

0 per garment 

Fixed overhead . . 

Output : 

150 

0 

0 (total) 

First grade 78 garments . sales value 

IS 

0 

0 each 

Sub-standard 20 garments sales value . . 

8 

0 

0 „ 

Scrap 2 garments value 

10 

0 

0 .. 


No difficulty IS experiCDCcd m using salvaged materials from scrap up to 5% but 
beyond this level, scrap is virtually of no value. Sickness and holiday absence make 
the engagement of temporary staff necessary. The employment of temporary staff 
increase sub-standard output to 30% and scrap to 7 % Fixed overhead is unaffected. 
Using the figures given, show how the joint costs would be allocated 

Octcmi 0 I i ifits on first grade and sub-standaid /Itput in (a) normal sub- 
standaid garments 

\\ hat advice \souM you give to management ? {I C M A ,Pt IV) 

24 A company produces ihicc joint products A, fi and C by the operation ol a process. 

The standard costs tor a peiiod aie as follows 
Input Materifils 600 ions at £20 per ton 
Labour at £S per ion of input 
Overhead at 2tX) ^ , on labour 
Output 400 tons prijJucts \ at £30 per ton 
100 tons product B at £10 per ton 
5,01X) gallon product C at £l per gallon 
Pioducl A IS sold at a price of £^5 per ton 

Product U IS passed to a second pniccss, in which labour costs ai * 10 per ton of 
input and overhead is at 200 on labour, flic ouipi " is 98 tons of Product M which 
is sold at tSO per ton. 

Product C IS passed to anothe»- process m which labour costs arc 4s per gallon, and 
overhead is again at 200 on labour The output is 50 »ons of Product N which is 
sold at £200 per ton Present figuris to management to show the proliiability of 
operating the processes. All process losses should be regarded as normal 

(ICM i,Pt. IV) 

25 The estimated market value of the by-product resulting fiom a production process is 
Rs. 1,200 at the time of its separation from the mam product. The by-product is 
furthei processed at an expenditure of Rs 2,000 for materials, R> 3,1.00 foi wages and 
Rs 2,100 for factory overhead charges. 

Afici having been prvKcsstd, the by-product is ’ for Rs. 12,000 

Give the necessary join nal entries to record the abov c transactions ( M Com U) 

26. A factory producing articles P also produces a by-product Q which is fuithcr processed 
into finished product. 1 he joint cost ol manufacture is given below . 


Material 

■ • • * 

.. Rs 5,000 

Labour 

• • • • 

. . Rs, 3,000 

Overheads 

■ * • • 

.. Rs. 2000 
Rs. 10,000 

Subsequent costs are given below : 



p 

Q 

Materials 

3,000 

1,500 

Labour 

1.400 

1,000 

Overheads 

600 

500 


RS.S.W 

Rs. 3,000 
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Selling prices are : 

P— Rs. 16.000 
Q— Rs. 8,000 

Estimated profits on selling prices are 25% for P and 20% for Q. 

Assume that selling and distribution expenses are in proportion of sales prices. 

Show how you would apportion joint costs of manufacture and prepare a 
statement showing cost of production of P and Q. Inter) 

27. Of the three joint products A, fi and C. C has the following cost composition : — 

Up to point of separation : 


Per unit 
Rs. 

Marginal cost . . 10 

Fixed cost 8 

After point of separation : 

Marginal .. 4 

Fixed cost . . 3 


Total cost . . Rs. 25 

C has no realisable value unless it goes through ‘after point of separation' process. 
At the finished stage it can be sold at Rs. 12 per unit and no more. As this docs not 
even cover the marginal cost, management is desirous of discontinuing product C. 
What would your advice ? Give reasons. (/.C iV.A., Final) 

28. Two joint products A and B emerge at the end of Process S. Both these products can 
be sold at the split off stage at Rs.lO per Kg. and Rs.l2 per Kg. respectively. 10% of 
the input into Process S turns out to be by-product X which can be sold at the split 
off stage at a price of Re. 1 per Kg. less packing, forwarding and freight amounting to 
60 paise per Kg. Product A can also be processed further at Process T whereupon it 
becomes product ALX. Product ALX can be sold at Rs. 20 per Kg. By-product Y 
emanates at Process T and it can be sold at Rs. 1.80 per Kg. less packing, forwarding 
and freight amounting to 80 paise per Kg. 5 % of input of Process T turns out to be 
by-product Y. 


Estimates of production and costs for a year are as under : 

Production : Product ALX— 2,09,000 Kgs. ; Product B— 3,65,000 Kgs. 


Costs : 

Process S 

Process T 

Raw Materials Rs. 4 per Kg. 

Rs. 

Rs. 

Direct oiaterials 

4.00,000 

1,00,000 

Direct wages 

7,00,000 

2.00,000 

Variable overiieads 

8.00,000 

3,00,000 

Fixed overheada 

10,00,000 

4,00,000 


Selling Expenses : Product ALX— Rs. 1.50 lakh ; Product B— R$. 6 lakh. 

A competitor who has installed a modem plant for the manufacture of product 
ALX is Able to sell ALX at a lesser price due to cost savings secured by him. As a 
consequence thereof, the company has to reduce the price of product ALX to Rs. 15 
perKg. However this does not affect the .sales potential of the entire quantity of product 
A at the split off stage at the list price of Rs, 10 per Kg. If the company elects to sell 
Product A, the processing plant, viz. Process T can be closed down. In that event. 
50% of direct wages, the entire direct material cost and variable overheads and 75% 
of fixed expenses of Process T can be saved. The selling expenses will also go 
down by Rs. 50,000 instead of Rs. 1.50 lakh for Product ALX. 

(i) Prepare a schedule showing the apportionment of joint costs to products A and B. 

(ii) Present a statement showing the company's profiiability of product A is sold at 
the split oiT stage and Process T is dosed down. 

(ill) Advice the management whether further processing of product A into product 
ALX should be undertaken or not. Show the workings. 

(vi) Comment on the economics of further processing of product A into product ALX. 

Ftna!) 
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MARGINAL COSTING AND 
DIFFERENTIAL COSTS 


Marginal Cost and Marginal Costing. Fixed and variable costs behave 
differently with changes in the volume of outturn ; variable costs tend to change 
in total with increase or decrease in the level of activity but fixed costs tend to 
vary with time rather than the level of output. Because of the inclusion of fixed 
costs in the determination of total costs, the cost per unit of a product, process, 
or service varies from one cost period to another in accordance with the volume 
of activity in each period. The necessity for the elimination of fixed costs (which 
are by and large, uncontrollable) in order to obviate such.fluctuations in costs 
has given rise to the concept of marginal costing. Marginal costing is concerned 
basically with the determination of product costs which consist of the total cost 
less the fixed cost or in other words, direct materials, direct labour, direct expenses, 
and variable overhead. In the situation prevailing in India, where (i) most of the 
labour force is on day wages, (ii) a major portion of direct labour consists of 
dearness allowance and other fringe benefits, the nature of which is mainly fixed, 
and (iii) it is not possible to lay off or retrench workers according to day-to-day 
fluctuations in output, a portion of direct labour may, if considered proper, be 
treated as fixed cost and so excluded from marginal cost. 

Marginal cost is defined as the amount at any given volume of output by 
which aggregate costs are changed if the volume of output is increa^ or 
decreased by one unit. This is subject to the condition that tne fixed cost does 
not change with the increase in the volume. As will be seen from the example 
given below, marginal cost, for all practical business purposes, is measured by 
the variable cost (i.e. prime cost plus variable overhead) per unit of output. 

If the variable cost of production is Rs. 3 per unit, the fixed cost for a specified period is 
Rs. 2,000, and the units of production during that period are 200 ; 

' Cost of production*^ Rs. 3 >. 200 1- Rs. 2,000= Rs. 2,600 
If in another period of the same span. 201 units arc produced, 

Cost of production =Rs. 3 x20l I Rs. 2,000 - Rs. 2,603 

TherefiKe, in aggregate cost per unit, which by definition is the marginal cost, is 

equal to Rs. 3 (Rs. 2,603 minus Rs. 2,600). This is the same as the variable cost per unit. 

Marginal cost is a constant ratio which may be expressed in terms of an 
amount per unit of output. On the other hand, fixed cost which is not normally 
traceable to particular units denotes a fixed amount of expenditure incurred 
during an accounting period. Fixed cost is, therefore, also called time cost, 
period cost, standby cost, capacity cost, or constant cost. Variable cost or marginal 
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cost is also termed as direct cost, activity cost, volume cost, or out-of-pocket 
cost. 

Marginal costing is the ascertainment of marginal costs and of the effect 
on proGt of changes in volume or type of output by differentiating between 
Gxed costs and variable costs. Marginal costing is not a distinct method of 
ascertainment of costs such as the job or process costing. U is a technique 
applying the existing methods in a particular manner in order to bring out the 
relationship between proGt and volume of output. Marginal costing may be so 
designed as to apply to all types of costing, job and process as well as historical 
and standard. 

Several other terms in use tike direct costing, contributory costing, variable 
costing, comparative costing, differential costing, and incremental costing are used 
more or less synonymously with marginal costing. The term direct costing is 
used in the U.S.A. and for all practical purposes direct costing and marginal 
costing mean one and the same thing. In this text, the two terms have been used 
interchangeably. The technique of differential incremental costing as we will see 
later has, however, q^siightly different purpose and manner of application. The 
other type of costing which includes Gxed costs in the calculation of product costs is 
known as total costing, absorption costing, or conventional costing. 

The term direct cost should not be confused with direct costing. In 
abs< rption costing, direct cost refers to the cost which is attributable to a cost centre 
or cost unit (e.g. direct labour, direct material, and direct expenses including 
traceable Gxed expenses, i.e. the G.xed expenses which arc directly chargeable). 
In direct costing (or marginal costing), factory variable overhead is taken as a 
direct cost while in the absorption cost method^ it is indirect cost. 

In the application of the techniques of marginal costing, profit is measured 
by the contribution of the margin to recover the Gxed cost.s. Contribution or 
gross margin is the difference between sales and the marginal cost of sales. Marginal 
costing assumes that the contributions generated during a period provide a pool 
out of which Gxed cost for that period is met ; any surplus constitutes the proGt 
or the net margin. Contribution margin is also termed marginal income, proGt 
contribution, variable gross margin, marginal balance or contribution to Gxed costs. 
The main features of margifial costing may be summed up as follows : — 

(i) The usefulness of the marginal cost system depends upon a correct 
appreciation of the behaviour of costs with changes in outturn. Costs 
arc separated into the fixed and variable elements : semi-variable (or 
semi-fixed) costs arc also analysed into Gxed and variable. 

(ii) Only the variable or marginal costs are taken into account for 
computing product costs. The values of stocks of Gni.shcd products 
and work-in-progress also comprise only the variable costs. 

(iii) Fixed costs are written off during the period they are incurred and so 
they do not Gnd place in product cost or in ttie inventories. 

(iv) Prices are based on marginal costs and marginal contribution. 

(v) Mar^nal costing combines the techniques of cost recording and cost 
reporting. 

(vi) ProGtability of departments or products is determined in terms of the 
marginal contribution. 
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The table given below illustrates the method of calculation of the margin 
and proiit under the marginal costing technique : 


OPERATING STATEMENT (MARGINAL COSF METHOD) 

Product A Product B Product C Total 

Rs Rs Rs Rs 


Sales 40,000 

Less Marginal cost of goods 
sold . 

Direct matciial Rs 10,000 

Direct labour Rs 12 000 

Variable overhead* Rs. 8,000 

30.000 

Marginal contribution or 
gross margin 10,000 

Lcsr Fixed co t for the period ; 
f actory 

Administration, Selling and Distribution 


80 000 20,000 1,40,000 


40 000 5,000 55,000 

25,000 4,000 41,000 

9 000 3,000 20,000 

74,000 12,000 1,16.000 

6,000 8,000 24,000 

15,000 

5,000 

20,000 


Net profit Rs 4,000 

*lni.ludiiig variable administration selling, and distribution nvcihead 


Under the absurplion costing s>stem, the statement may appear as shown 
below : 


OPI RAllNG SrATFMINT (ABSORPTION COSTING MI 

THOD) 



Pn)duct A 

Product B 

Produit C 

Total 



Rs. 

Rs. 

Rs 

Rs 


Sales 

•to 000 

80,000 

20 000 

1 40,000 


Li ft Cost oi production 






Direct niatenal 

10,000 

+0,000 

^,000 

>5,000 


Direct labour 

12.000 

25,000 

4,000 

41,000 


N ariablc 1 > , Admit , 






Selling and Distribution 






overhead 

8,000 

9000 

3,0lX) 

20,000 


fixed f y overhead 

7,000 

6,000 

2.000 

15,000 


fixed Administration, 






Selling & Distribution 






overhead 

1,000 

2,000 

2,000 

5,000 



If} fWt 

82 000 

16 000 - 


1,36,000 






Net profit 

2,000 

(-)2,000 

4,000 


4,000 


Comparison of Net Profit under Marginal Costing and Absorption Costing 
Systems. In the example given above, the net prohts arrived at under marginal 
costing and absorption costing sj stems have been shown to be identical. This 
is because there are no opening or closing balances of finished goods or work-in- 
progress, i.c. there is no diflb; mce between the production and sales levels. 
Another example illustrating the variations in the results obtained under the 
two methods, when stocks arc carried over from one period to another, is given 
below : 

The basic production data are : 

Noimal volume of production* 13,000 units per period 
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Sale price Rs. 4 per unit 
Variable cost Rs. 2 per unit 
Fixed cost Re. 1 per unit 

Total fixed cost—Rs. 13,000 (Re, 1 x 13,000 units, normal) 

Selling and distribution costs have been omitted. 

The opening and closing stocks consist of both tinishcd goods and equivalent units of 
work-in-progress. 

The profit and loss calculated under the two methods for the various periods are as 

follows 



Period / 

Period II 

Period III 

Period IV 

Total 

Opening stock units 

— 

— 

3,000 

1,000 

— 

Production units 

13.000 

15,000 

12.000 

15,000 

55,000 

Sales units 

13,000 

12.000 

14,000 

16,000 

55,000 

Closing stock units 

— 

3,000 

1,000 

— 

— 

Marginal Costing 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Sales 

52,000 

48,000 

56.000 

64,000 

2,20,000 

Direct costs : 

Opening stock Rs. 2 per unit 



6,000 

2.000 


Variable cost $7 Rs. 2 fl^r unit 

26,000 

30,000 

24,000 

30.000 

1,10,000 

Closing stock @ Rs. 2 per unit 

— 

6,000 

2,000 

— 

— 

Cost of goods sold 

26,000 

24.000 

28,000 

32.000 

1,10,000 

Marginal income 

26.000 

24.000 

28,000 

32,000 

1,10,000 

Fh‘'d cost 

13.000 

13.000 

13,000 

13,000 

52,000 

Profit 

Rs. 13,000 

Rs. 11.000 

Rs. 15,000 

Rs. 19.000 

Rs. 58/X)0 

Absorption Costing 







Rs. 

l(s. 

Rs. 

Rs. 

Rs. 

Sales 

52,000 

48.000 

56,000 

64,000 

2,20,000 

Opening stock @ Rs. 3 per unit 

— 

— 

9,000 

3,000 


Cost of production @ Rs. 3 per unit 
Less Cost of closing stock (HI Rs. 3 

39,000 

45,000 

36,000 

45,000 

1,65,000 

per unit 

— 

9.000 

3,000 

■— 

— 

Cost of sales (actual) 

39,000 

36.000 

42,000 

48,000 

1,65,000 

Less Over-absorbed fixed cost 

— 

2.000 

— 

2,000 

4.000 

Add Under-absorbed fixed cost 

— 

— 

1,000 

— 

1,000 

Profit 

Rs. 13,000 

Rs. 14,000 

Rs. 13,000 

Rs. 18,000 

Rs. 58,000 


The following comparative features are revealed 
(i) In the accounting period I, the profit under both the methods is the 
same, there being no opening and closing stocks. Production being at 
the normal level, there is no under* or over*absorption of the fixed oost 
under the absorption costing method ; in marginal costing there isfio 
problem of under* or over-absorption of fixed overhead. 

00 In the accounting period 11, the absorption costing method shows a 
profit of Rs. 14,0CN) against Rs. 11,000 shown in the marginal cost 
statement. This is because under the former ntethod, a portion of the 
fixed cost, instead of being charged against the profit for the period, is 
charged to the dosing stock and carried over to the next period. 
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(iii) In the accounting period III, marginal costing shows more profit than 
the absorption costing. The reason is that as sales exceed production 
(the closing stock is less than the opening stock), a portion of the fixed 
cost carried over as part of opening stock under absorption costing is 
charged to the products sold in the current period. 

(iv) In the accounting period IV also, the profit shown in the marginal 
costing system is higher because the fixed cost pertaining to the 
opening stock of 1,000 units now sold (there is no closing stock), is not 
brought over to the current accounting period. 

(v) In the long'term when sales and production volumes tend to equate, 
there is no difference or very little difference between the results 
obtained under the two methods. In the illustration given, the net 
profits for the four accounting periods taken together are identical 
under both the methods. 

The position may be summarised as follows : — 

(i) With no opening or closing stock or when the inventory of finished 
goods does not fluctuate from period to period, i.e^ when opening and 
closing stocks remain constant — no difference. 

(ii) Closing stock more than the opening stock, i e. production exceeds 
sales — higher profit in absorption costing. 

(iii) Closing stock less than the opening stock, i.e. sales exceed production 
— higher profit in marginal costing. 

The profit figure under absorption costing is reconciled with that under 
marginal costing as follows ; 

Profit under marginal costing Profit under absorption costing les^ change in fixed 

overhead cost in the opening and closing stocks 

In accounting period II, 

Profit under absorption costing R 14,000 

Lesi Change in fixed overhead in inventories (Rs. 9,000— Rs 6,000) Rs. 3,000 

Profit under marginal costing Rs. 11,000 

f i mi taf inna of Absorption Costing. The following criticisms are levelled 
against the total cost method 

(a) Being dependent on levels of output which vary from period to period, 
costs arc vitiated due to the existence of fixed ovcrhcaJ. This renders 
them useless for purposes of comparison and control. (If, however, 
overhead recovery rate is based on normal . pacity, this situation will 
not arise.) 

(b) Carry over of a portion of fixed costs, i.e. period costs to subsequent 
accounting periods as part of the cost of inventory, is a unsound practice 
because costs pertaining to a period should not be allowed to be vitiated 
by the inclusion of costs oertaining to the previous period. 

(c) Profits and losses in the accounts are related not only to sales but idso 
to production, including the production which is unsold. This is 
contrary to the principle that profits ate made not at the stage when 
products are manufactured but only when they are sold. 
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(d) There is no uniformity in the methods of application of overhead in 
absorption costing. These problems have, no doubt, to be faced in the 
case of marginal costing also but to a less extent because of the exclusion 
of fixed costs, as different assumptions made in the matter of application 
of fixed overhead will not arise in the case of marginal costing. 

(c) Absorption costing is not always suitable for decision making. Solutions 
to various types of problems of management decision making, where 
the absorption cost method would be practically ineffective, such as 
selection of production volume and optimum capacity utilization, 
selection of product mix, whether to buy or manufacture, choice of 
alternatives, and evaluation of performance, can be had with the help 
of marginal cost analysis. Sometimes, the conclusion drawn from 
absorption cost data in this regard may be erroneous leading to losses. 

Applications and Merits of Marginal Costing. These arc ; 

1 . Cost Control : Situations arise when the profit and loss account continues 
to show profits even though sales decline or shows losses or reduced profit despite 
increase in sales. The management is unable to comprehend the results and fix 
managerial rcsponsioility for the situations if data for control purposes are 
presented on absorption costing basis. For instance, in the illustration on Page 476, 
although sales increased from Rs. 48,000 to Rs. 56,000, the profit in Period III 
declined from Rs. 14,000 to Rs. 13,000 because of the carry over of a part of the 
fixeo overhead incurred in Period 11 to Period III. In marginal costing system, 
profit is related only to sales and is not affected by change in the levels of inventory 
of finished goods. The position was, therefore, correctly brought out in the 
mar^nal cost analysis which showed a corrcspqnding increase in the profit from 
Rs. 11,000 to Rs. 15,000. 

Marginal costing is essentially a technique of cost analysis and cost 
presentation. It enables the presentation of data in a particular manner useful to 
various levels of management for the purpose of controlling costs. Variable 
overhead can be controlled at lower levels but fixed overhead may be controlled 
only by the top management and that too, to a limited extent only. Elimination 
of the fixed overhead from costs permits the concentration of efforts on the 
control of the variable costs. Product costs being generally limited to variable 
costs only, it is easier for the purpose of control to link such costs with the 
production achieved. The marginal contribution facilitates evaluation of 
performance because the results are not distorted by subjective allocation of the 
non-controllable costs. 

In marginal costing, while attention is paid to the direct costs and the 
contributory margin, the fixed costs arc also not lost sight of. Instead of mergiug 
the fixed costs with the cost of sales and inventories, they arc collected aad 
reported separately as a deduction from the contributory margin. This enables 
control being exercised over specific items of fixed cost, which though not liaWe 
to change within a short period of time, arc subject to control because they can 
be proipammed in advance. 

2. Profit Planning ; Profit planning is the planning of future operations to 
attain maximum profit or to maintain a spedfled level of profit. The contributUm 
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ratio or marginal ratio which is the ratio of marginal contribution to sales indicates 
the relative profitability of the different sectors of the business whenever there is a 
change in sales price, variable costs or product mix Due to the merging of the 
fixed and variable costs absorption costs fail to bung out correctly the effect of 
any such change on the profit of the concern 

An example lUustratins profit planning with the help of marginal cost analysis 
IS given below ; 

EXAMPLE 9 1 

An umbrella manufacturer makes a\ci igc net profit of Rs 2 50 pci p ecc op i selling price 
of Rs. 14.30 by producing and selling 60 000 pjlcls or 60 <>1 ihc p >tcniial capacitv His cost 

of sales IS . 

Direct nuteii il Rs 3^0 

l>ircct w ige Rs 1 25 

VVorks overhead Rs 6 25 (50*^ fixed) 

S lies ovcihcMd Rc OS0(25 vnving) 

During the curient >c ir, he intends to pioducc the sanic number but i^icipi^cs tint his 
hxed chaigcs 11 go up by 10 while latc of D red labour . i d Dncct mitti il will incir isc by 
and 6 rcspcctiscls But lu Ins no option ol mcreising ihc sdl ng pric* \ ndci this 
situ itn)n he oht iins m oiler tor a tuiih r 20 of his cap cii\ VNhai i un mum price will you 
rcuimmmd lor aLc^cplaiici to vU jic the manufactuicr an oserall prAt ot Rs I 673 lakhs ? 
Rc ison out your iccomm ndation (/ C \V A final) 

ANSWI R 


Sales 


Variable ctist 


Diicct m itciial 

1 ^00 


3 710 


Dll eel laNnn 

1 250 


1 350 


Vaiiibk woiksovcihi id 

3 125 


3 125 


Variable sales overhead 

0 200 


0 200 



8 075 

4 SI SOO 

8 3sy 

5,03.100 

Contribution 
\ ixed cost 


‘>00 


3,54.900 

Weirks oveihcad 

t ^7 SOO 


: 0(. 250 


Saks overhead 

46 0tX) 

2 2S '00 

39 600 

2 45,850 



Rs l.SOl •> 


Rs 1,09,050 


Mirginal cost of additional 20 000 units (20 000s Rs S 3S5) Rs 1 67 (X) 

Increased profit or contribution expected Rs 1 (*7 "OO Rs 1 050 Rs 5S 250 

Total sales price expected foi 20 000 units Rs 2 25 950 

[Sales price— Marginal cost^ C oiiinbulion . or Saks puce Nfarginal cost t Conti ibution 

Rs 1 67.700 4 Rs S8 250 Rs 2 25,950] 

Sale price per onit« ^^ R"* 11297 

3. Evaluation of performance : The vanous business segments of a concern 
such as a department, a product or a product line, a market or a sales division or 


Pn vwu% } ear Btuf c / foi cum nt > ear 

prior fo a aptar a of 
20 ^ e\ccs!i ordits 

Per piece Amoant Per piece Amount 
Rs Rs Rs Rs 

14 30 8 5SOO0 14 40 8,58 000 



4S0 


MARGINAL COSTING AND DIFFERENTIAL COSTS 


territory have different revenue earning potentialities. The performance of each 
such sector can be brought out by means of marginal costs analysis. 

An illustration which shows the performance evaluation of three different 
product lines is given below : 

EXAMPLE 9.2. 

A business produces three products A, B and C. for which the standard variable costs and 
standard selling prices are as follows : 



A 

B 

C 


Rs. 

Rs. 

Rs. 

Direct materials 

3 

6 

8 

Direct wages 

4 

4 

10 

Variable overheads 

3 

5 

7 

Selling price (each) 

18 

25 

48 

In two successive periods, sales arc as follows 

A 

B 

C 


Units 

Units 

Units 


Period 1 10,000 

10,000 

10,000 


Period 2 20.000 

13,000 

5,000 



The budgeted fixed overhead amounted to Rs. 1,35,000 for each period. In spite of 
increased sales, the profit for the second period has fallen below that of the first period. 

Present figures to management to show why this fall in profit should, or should not have 
occurred. » Final — Adapted) 


ANSWER : 

Figures presented under marginal costing priKcdurc will be as follows : — 


Product A Product B Product C Tolal 


Period Period 

Period Pcrknl Period 

Period 

Period 

Period 

1 2 

1 2 1 

2 

1 

2 


Sales (units) 

10,000 

20,000 

10,000 

13,000 

10,000 

5.000 

30,000 

38,000 


Rs.’OOO Rs.’OOO Rs.’OOO Rs.’OOO Rs.’OOO Rs.’OOO Rs.’OOO 

Rs.’000 

Sales (value) 

180 

360 

250 

325 

480 

240 

910 

925 

Direct material 

30 

60 

60 

78 

80 

40 

170 

178 

Direct wages 

40 

80 

40 

52 

100 

50 

180 

182 

Variable overhead 

30 

60 

50 

65 

70 

35 

150 

160 

Variable cost 

100 

200 

150 

195 

250 

125 

300 

520 

Marginal contribution 

80 

160 

100 

130 

"230 

115 

410 

405 


Fixed overhead 




135 

135 



Net profit 




Rs. 275 

Rs. 270 


Margiogl contribution ratio, i.e, contribution expressed as % of sales ; 
Ptoduct ; Product B---40.0 ; Product C— 47.9 
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Sales have increased by 8,000 units but the sales value has increased by only Rs. 15,000. 
Marginal costs have increased by Rs. 20,000 to meet cost of increased units of production, resulting 
in the fall of profit by Rs. 5,000. 

Product C which yields the highest percentage of contribution to sales is the most profitable 
line. Product A comes next and Product B is the least profitable of the three. Ranking, therefore, 
is C, A, B. 

The unsatisfactory position in period 2 is because of the unfavourable sales mix as the 
production of the most profitable line C has been cut down and the less profitable products A and 
D have been pushed up. 

Note : As will be seen from the analysis below, the position as revealed under the absorption 
costing method would be different and also misleading. 


Product A Product B Product C Total 


Period 

Period 

Period 

Pci lod 

Period 

Period 

Period 

Penod 

1 

2 

1 

2 

1 

2 

1 

2 

R<. ’000 

Rs ’000 

Rs.’OOO 

Rs.’OOO 

Rs.’OOO 

Rs.’OOO 

Rs.’OOO 

Rs.’OOO 


Sales 

180 

360 

250 

325 

480 

^240 

910 

925 

Variable cost 

100 

200 

150 

195 

250 

125 

500 

520 

Fixed cost 

30 

59 

30 

39 

75 

37 

135 

135 

Total cost 

no 

259 

180 

234 

325 

162 

635 

655 

Profit 

50 

101 

70 

91 

155 

78 

275 

270 


(Fixed costs are assumed to be absorbed in products costs on the basis of direct 
Ranking in order of piofitability is C, B, A. 

4, Deemon making : The major utihty of marginal costing technique lies in 
the assistance it gives to the management in vital decision making, particularly in 
dealing with problems which require short-term decision where fixed costs do 
not count The inclusion of fixed costs m decision making is defective for the 
following reasons 

(a) The impact of some items of fixed costs, like supervision and inspection 
expenses, on various products is not uniform. The adoption of a 

. single rate to apply to all products or product lines makes calculations 

incorrect. , . . • • r 

(b) The selection of a suitable base and the correct level of activity for 
working out the fixed overhead rate presents considerable difficulties. 
Different conclusions may be arrived at with the use of different bases. 

The basic consideration in all decision making problems is that marginal 
contribution is a reliable index of profitabiUty. When altemaUve cour^ of 
action are available, the most suitable course will be the one which yid* the 
highest contribution provided there are no limiting factors. Fixed coste will not 
normally be taken into consideration except where these are liable to change as a 
result of the profiosed action. This is subject to the coiutition that there is i» 
3t 
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limiting factor. The problems which arise when limiting factors arc operating will 
be discussed later in this chapter. 

In decision making, no problem should be considered in isolation. While 
looking at one area of an industrial organisation for deciding on a particular 
action, we cannot ignore the problems which are likely to arise in the other areas 
and in the organisation as a whole as the resultant effect of the action taken. This 
is equally true in the application of marginal contribution technique. For example, 
discarding a low contribution product or augmenting or adding a high contribution 
line may have an adverse impact on the production or sale of the other products, 
which would result in the loss of contribution from those products or fixing a 
price below the total cost may have a long lasting effect on the overall economy 
of the enterprise. While taking such decisions on the basis of marginal 
contribution, it is essential to have a systems approach. In other words, the 
possible effects of the action contemplated on the system as a whole should be 
traced and considered. 

(i) Pricing decisions : Marginal costs being costs directly pertaining to a 
particular product, i^^present the minimum price line for that product and any 
sales below the marginal cost would entail a cash loss. From the point of view of 
pricing, the difference between absorption costing and marginal costing is that 
while in the former, prices are expected to cover at least the total costs so that 
the business may break-even, prices may be fixed under the marginal costing 
technique at a level above the marginal costs and sometimes under special 
circumstances, even below it. As a short-term measure, prices may be fixed at a 
level below the total costs if such a course is necessary to meet the situation arising 
during trade depression. The objective is that in times of recession, any marginal 
contribution towards recovery of fixed costs is good enough rather than not to have 
any contribution at all if the order is lost due to price being fixed at a higher level. 

When business is slack or when the concern is facing serious competition, 
the excess capacity can be utilized and the products can be sold only by lowering 
the price. Reduction of price may be essential for several other reasons. These 
are : 

(i) When there is a general fall in the market price of the product. 

(ii) To maintain sales relationship and established market so that the 
market may not be lost to con^ietitors in future, and advertising and 
o^er selling expenses have not to be incurred afresh when the situation 
improves. Sometimes the situation becomes irreversible and the 
market is lost for ever. 

(iii) To keq) the plant and machinery in the proper gear so that they edn 
be put into operaUon immediately, when required. Idle machines ate 
liable to deteriorate and depreciate more quickly. 

(iv) To retain the surplus staff, particularly the skilled and trained staff 
employed. Retrenchment and lay off give rise to complicated proUems, 
and when business returns to normal additional expenditure on 
recruiting and training new workers would have to be incurred. 
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(v) To reduce the toss incurred in other areas due to decreased production, 
e.g. where large stock of raw materials remain unutilized and are 
likely to deteriorate. 

(vi) To obviate the costs of closing and subsequent opening of the plant. 

(vii) To maintain the market for profitable products, the sales of which 
are linked with products that arc under consideration for price 
reduction. 

(viii) To push a new product in the market in which case the reduced price 
is in fact the ‘penetration’ price. 

Selling even below marginal costs may sometimes be necessary when 
demanded by the situations referred to above. 

Pricing problems arise in normal times also when, for instance, it is decided 
to increase the level of production and sales by reducing prices This may be 
necessary in order to, (i) expand export trade and establish ma'Aet for the product 
in foreign countries, (ii) push a new product, keeping the price as low as possible 
in the initial stages, (iii) dispose of a product which is likely to deteriorate quickly, 
or (iv) assist the sale of a joint product which is profitable. In the last mentioned 
case, if the price of a joint product is appreciably reduced in comparison to the 
price of the other joint product, the former may be relegated to the position of a 
by-product. Satisfactory solutions to the problems mentioned above may be 
obtained if costs are analysed according to the techniques of marginal costing. 
An example illustrating the use of marginal costs in dealing with pricing problems 
IS given below : 

EXAMPLE 9.3. 

The Everest Snow Company manufactures and sells direci l.i consumers 10,000 jars of 
•f.vcrcsl Snow’ per month at Rs. 1.25 per jar. The Company's normal production capacity is 
20,000 jars of snow per month. An analysis of cost for 10,000 jars is given below : 


Rs. 


Direct material .. •• 

Direct labour .. .. •• •• •• 2,475 

Power .. •. •• •• 

Mi$c. supplies ., .. •• •• ^-^0 

Jars .. •• •• ^ 

Fixed expenses of inanufaipturing, selling and administration . . 7,955 


Total Rs. 12,000 


The company has received an offer for the export under a different brand name of 1,20,000 
jars of snow at 10,000 jars per month at 75 paiM a jar. 

Write a short report on the edvisability or otherwise of accepting the offer. 

(/.C.fK.d., AM) 
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ANSWER : 


Marginal contribution analysis showing the present and proposed positions is given below : 



Per unit 

Present 

Proposed 

Total 



position 

offer 




(capacity 

(capacity 

(capacity 



50%) 

50?O 

100%) 

Sates (units) 


1,000 

10,000 

20.000 




@ Rs. 0.75 per unit 



Rs. 

Rs. 

Rs. 

Rs. 

Sales (value) 

1.25 

12.500 

7,500 

20,000 

Direct materials 

O.IOUO 

1,000 

1,000 


Direct labour 

0.2475 

2,475 

2.475 


Power 

0.0140 

140 

140 


Misc. Supplies 

0.0430 

430 

430 


Jars 

0.0600 

600 

600 


Variable cost 

0.4645 

4.645 

4,645 

9,290 

Marginal contribution 

0.7855 

7.855 

2.855 

10,710 

Fixed cost 


7,955 

— 

7,955 

Profit/Loss 


Rs.(-) 100 

Rs. 2.855 

Rs. 2,755 


The proposed offer at a lower price will increase the tot^l marginal contribution from 
Rs. 7,855 to Rs, 10,710 and thus convert the loss of Rs. 100 into a net profit of Rs. 2,755. The 
proposal should, therefore, be accepted provided the interest on additional woiking capital 
not wipe out the profit. Before taking a final decision, however, the following further points 
will be kept in view : 

(i) Tlie extent of additional exporting costs to be incurred. 

(ii) Whether or not surplus capacity can be utilised for production of other more profitable 
products. 

(tii) Whether there is any risk of ^dumping*, i.e. re-export by the foreign customer so that 
the company will be faced with competition with itself. 

(iv) Long-term effect of the reduced export price on the home market. 

It may be noted that if the company does not accept the offer for the reason that it wants to 
maintain the long-term price structure or to avoid the risk of dumping or for any other reason, 
the contribution of Rs. 2,855 which is foregone is an opportunity cost. 

A word of cautioa may be added here. Fixation of price below total costs 
should be made only on a short term basis. The practice of charging price bdlow 
total costs, If allowed to continue for long periods is^dangerous and it may make 
serious inroads into the economy of the concern. Further, it often becohics 
difficalt to raise a price which has been fixed at a lower level. While it is true that 
variable overhead increases with the increase in the level of output, the reverse 
does not always hold good. Certain items of variable overhead tend to remain 
constant, at least for some time after production has fallen. In such a situation, 
the contribution margin may not give a correct picture and price decision based 
mcf^ on the contribution analysis may prove to tvrong. 
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(ii) Make or buy decisions : When the management is confronted with the 
problem whether it would be economical to purchase a component or a product 
from outside sources, or to manufacture it internally, marginal cost analysis 
renders useful assistance in the matter. In such cases, comparison should be 
made between the marginal cost of manufacture of the product and the supplier’s 
price for it. In order to select the more economical course in a situation where 
production facilities which cannot be utilized for the manufacture of other products 
IS available (situation 1), the purchase cost may be compared with the marginal 
cost or the total manufacturing cost may be compared with the purchase price, 
plus the fixed cost of manufacture. It would be more profitable to manufacture 
than to purcliase if the marginal cost is lower than the purchase price subject to 
the condition that the decision to manufacture does not result m substantial increase 
in fixed costs. It is to be noted that traceable fixed cost, i.e. the fixed cost which 
can be avoided by not manufacturing should, for the purptisc of comparison, be 
treated as variable and added to the marginal cost. Let us consider the position 
in respect of two products as given below : 


Product A ^Product B 



(per unit) 

Total 

(1,000 units) 

(per unit) 

Total 

(2.000 units) 

Purchase price 

Rs. 22 

Rs. 22.000 

Rs 30 

Rs. 60.000 

Marginal cost 

Rs 25 

Rv 25,000 

Rs 25 

Rs 50.000 

Pixed cost 

Rs. 5 

Rv. 5,000 

Rs 20 

Rs. 40.000 

Total cost 

Rs. 30 

Rs. 30,000 

Rs. 45 

Rs. 90,000 


If the production capacity becomes redundant, the position will be : 



Product A 

Product B 

If purchased : 

Cost involved is purchase price plus fixed cost 

Rs. 27 

Rs.50 

If manufactured : 

Cost involved is total cost 

Rs. 30 

Rs.45 

Decision taken 

To purchase 

To nuaurfaeture 


A misleading decision would be taken on the basis of total cost analysis as it 
would appear that in the case of product B the total cost being much higher than 
the purchase price, it should be bought instead of being manufactured. Such a 
decision would obviously result in loss. 

In another situation where the production capacity released by a decision to 
buy can be utilized (situation 2) or in a situation where productive capacity has to 
be diverted f<v manufacturing a product which was so long being purchased 
(situation 3) c ompariann between purchase price and rdevant costs would be made 
taking into account the opportunity cost involved. In the above example, if 
we assume that Product B can be manufactured only by diverting the production 
capacity of another Product C wfakh at present gives a contribution of Rs. 10,000 
the analysis will be as shows os the next page. 



486 


MARGINAL COSTING AND DlPFfiRENTIAL COSTS 


Costs of making Rs. 90,000 

Opportunity cost (loss of contribution 
from Product C) Rs, 10,000 

Relevant cost Rs. 1,00,000 Difference 

Cost of buying Rs. 60,000 Rs. 40,000 

The decision will, therefore, be to buy product B and utilize the production 
capacity for product C. 

In a situation where it is proposed to acquire additional facilities for 
manufacture (situation 4), comparison should be made between the purchase price 
and the marginal cost plus the additional traceable fixed cost likely to be incurred 
for manufacturing, such as additional staff, interest on the cost of added plants, 
buildings, equipments etc. If the demand for the product is of a fluctuating 
nature, the management may not like to incur additional fixed cost which may 
become a permanent burden. 

Several other considerations not directly related to costs apply in make or 
buy decision malpng. For example, the decision to buy will be taken (i) if an 
uninterrupted sup^yofrequisite quality from reliable sources of supply is ensured 
and (ii) there is wide fluctuation in the demand for the end product which would 
make the internal set-up for manufacturing the components concerned uneconomic. 
On the other hand, if secrecy is to be maintained, the manufacturing know-how 
cannot be passed on to the suppliers and the decision will be to make only. 

The make or buy decision is also seriously affected if the transaction 
involving the product is so large in relation to the transaction for the product in 
the market that any attempt to obtain supplies from outside will have the effect 
of driving the market price up and any attempt to produce internally will drive 
the price down. 

It may be stated here that when facilities for manufacture do not exist and 
new plants, equipments etc. have to be installed, all costs and other factors and 
not only the marginal costs are to be considered for make or buy decisions. 

(iii) Assessment of capital investment plans : This is an important problem 
requiring careful attention on the part of the management. The subject has been 
de^t vnth in detail in Chapter 16. A simple example is, however, given below 
which will show how marginal contribution analysis is able to assist the management 
in decision making. 

EXAMPLE 9.4. 

The present output details of a rrunufacturing department .nre as follows : ' 

Average output per week . . 48,000 units from 160 employees 

SalcaUe value of output . . Rs. 6,00,000 

Contribution made 1^ output towards fixed expenses 
and profit . . R$. 2,40,000 

The board of directors plans to introduce more mectiardsation into the departmedtat a 
oaffital cost of Ra> 1,60,000. The effoct of this will be to reduoe the number of employees to 120, 
blit to increase the output per individual onployee by 60%. To provide the necessary incentive 
to adiieve the increased output, the board intenib to offer a 1 % increase on the pece work price 
of one rupee per article for evny 2% increase in average indivjihint output achieveid. To setl the 
increased output, it will be jeoessary to decrease the selling price by 4%. 
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Calculate the extra weekly contribution resulting from the proposed change and evaluate, 
for the board's information, the worth of the project. {I.C.M.A., Fiml---Adapted) 

ANSWER : 


Marginal cost - Sales minus Contribution - Rs. 6,00,000~Rs. 2,40,000 -Rs. 3,60,000 

Marginal cost per unit (excluding wages) - Rs. 6.50 

48^000 


48 000 

Present output per employee- — 300 units 


Expected output (total) 
Present piece work 
Proposed piece work 
Present sale price per unit 
Proposed sale price per unit 


120 ' (300-( 60% of 300) 57,600 units 

- Re. 1 per article 

^Rc. 1 f30%of Re. 1 Rs. 1.30 
Rs. 12.50 

- Rs. 12.50 4% of Rs. 12.50 - Rs. 12 


The proposed project’s analysis is as follows : 

Sale (units) 

Sale (value) 

Marginal cost (excluding ^sagcs) Rs. 3.74.400 

Wages Rs. 74.880 


57,600 
Rs 6,91.200 


Total marginal cost 
Marginal contribution 
Less Present contribution 


Rs. 4.49,280 


Rs. 2.41,920 
Rs 2,40.000 


Increase in contribution Rs. 1,920 per week 

o w 1, j l.bO.OOO . 

Pay back period — — - 84 weeks 

Rs. 1,920 

The project is recommended, assuming that the increase in fixed overhsad. if any, is less 
than the increase in contribution. 


(iv) Optimising product mix : Product mix refers to the volume relationship 
between the various products manufactured by a company. For example, if a 
company manufacturing 200 units of product A and 300 units of product B in a 
month desires to plan for a monthly production of 250 units of product A and 2S0 
units of product B in future, we would say that a change in the product mix is 
contemplated though there is no change in the total or ovciall volume which in 
both -cases is 500 units. When a concern manufactures a number of products, a 
problem often arises as to which product mix or saiv mix will give the maximum 
profit. In other words, what should be the best combination of varying quantities 
of the different products which could be selected from amongst the various 
alternative combinations available ? Such a problem can be solved with the help of 
marginal contribution cost analysis ; the product mix which gives the maximum 
possible margin will be the optimum mix. The approach is based on the 
assumption that fixed costs remain constant for alternative product mixes being 
considered and as such are not relevant to the decision. Traceable fixed costs 
which would change with the change in the volume of a product should, howeve 
be included by treating them as if they were variable costs. Let us considr 
following analysis made in respect of three products manufactured in a cor 
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Product 

Product 

Product 


1 

2 

3 

Per unit 

(Rs.) 

(Rs.) 

(Rs.) 

Sales price 

25 

30 

18 

Material 

6 

8 

2 

Labour 

5 

4 

6 

Variable overhead 

4 

3 

5 

Marginal cost 

15 

15 

13 

Marginal contribution 

10 

15 

5 


Out of the three products, Product 2 gives the highest contribution per unit. 
Therefore, if no other factors intervene, the production capacity will be utilized to 
the maximum possible extent for the manufacture of that product. Product 1 
ranks next and so, after meeting the requirement of Product 2, the capacity will 
be utilized for Product 1. Whatever capacity is available thereafter may be 
utilized for product 3. 

The method of optimising product mix is further explained below. (At this 
stage, reference should^ made to the problem of the limiting factor (Page 492) 
before proceeding further with these illustrations. 

EXAMPLE 9.5. 

Ciiven the following information, you are required to : 


{d) Calculate and present the marginal product a>st and contribution per unit. 

State which of the alternative sales mixes you would recommend to the management. 

and why. 

Per unit 


Selling price 

X Rs. 25 


Selling price 

rRs.20 


Direct materials 

wTRs. 8 


Direct materials 

FRs. 6 


Direct wages 

X 24 hrs. at Rc. 0.25 per hour 

Direct wages 

Y 16 hrs. at Rc. 0.25 per hour 

Fixed overhead 

Rs.750 


Variable overhead 

Alternative sales mix : 

(i) 250 units of X and 250 units of Y 

(ii) Nil units of X and 400 units of Y 

150% of direct 

wages 

(tii) 400 units of X and 100 units of Y 

(LCM.A,^ inter-^Adaptid) 

ANSWER : 



Contribution AnalynU 

Product X 

Product Y 

Sales 

Rs. 25 

Rs. 20 

Marginal cost : 

Direct material 

Rs. 8 

Rs. 6 

Direct wages 

Rs. 6 

Rs. 4 

Variable overhead 

Rs. 9 

Rs. 6 


Rs. 23 Rs. 16 


CoatribtttkMi per uiih 

Rs. 2 

Rs. 4 

Csnlrlbiitioa per hour 

Re, 0.83 

Re.0j3 



20 % 
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AUernathe (/) 

Total contribution (250 x Rs. 2 f 250 x Rs. 4) 

Fixed overhead 

Rs. 1,500 
Rs. 750 

Net profit 

Rs. 750 

Alternative (/i) 

Total contribution (400 x Rs 4) 

Fixed overhead 

Rs. 1,600 
Rs. 750 

Net profit 

Rs. 850 

Alternative (in) 

Total contribution (400 a R«. 2 f 100 ^ Rs 4) 

Fixed overhead 

Rs 1,200 
Rs. 750 

Net profit 

Rs. 450 


Alternative No. (ii) which >iclds the highest contribution is recommended 


As product Y gives twice as much conti ibution per unit as product X, provision of facilities 
for producing more units of V should be u>iisidcrcd, even by increasing, if necessary, sales 
promotion expenses. 

LXAMPLE 9 6. 

A manufacturer with an overall (iiitcrthangeable among the products) capacity of one 
lakh machine hours has been so far producing a standard mix il 15,000 units of Product A ; 
10,000 units of Products B and C each On experience the total expenditure exclusive of his fixed 
charges is found to be Rs 2 09 lakhs and tlu a>st ratio among the products approximates 1.15: 
1 75 respectively per unit 1 ho fixed cturgcs come to Rs 2 00 per unit. When the unit selling 
prices arc Rs 6 25 for A , Rs 7 50 for B and Rs. 10 50 for C, he incurs a loss. 


He desires to change, the pioduct mix as under — 



Mn 1 

Mix 2 

Mix 3 

A 

18,000 

15,000 

22,000 

B 

12, 000 

6,000 

8,000 

C 

7,000 

13,000 

8,000 

As a Cost Accountant what mix will you recommend? 

ANSWER : 

Product A 

{tC.W.A.,Fwar) 

Product B Product C 


Per unit 

Per unit 

Per unit 

Sale 

Rs 625 

Rs. 7 50 

Rs. 10.50 

Variable cost 

Rs. 4.40 

Rs. 6.60 

Rs 7.70 

Contribution per unit 

Rs 1.85 

Rc. 0 90 

Rs. 2 80 


The total variable cost of Rs. 2 09 lakhs is distnbuted as follows : 

B^uivalent of Product A ; Product A 15,000 units 

Product B 1 5,000 units (10,000 x 1 .50) 
Product C '«17,500 units (10,000x1.75) 


47,500 units 

VariaUf cost per amt : Product ^Rs.4.40 

Product B»Rs.4.40xL50«Rs.6.60 
Product C^Rs.4.40xl.7S«Rs, 7.70 
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Comparative contribution analysis 

Mix! Mixl Mix3 

Contribution* Rs. 63,700 Rs. 69,550 Rs. 70,300 

Fixed cost Rs. 70,000 Rs. 70,000 Rs. 70,000 


Net profit (--)Rs. 6,300 (—)Rs. 450 Rs. 300 

18,000xRs. 1.854- 12,000y Re. 0.90+ 7,000 xRs. 2.80- Rs. 63,700 
Mix 2. 15.000xRs. 1,85 f 6.000xRc. 0.90 hl3,000 v' Rs. 2.80 Rs. 69,550 
Mix 3. 22,000x Rs. 1,85 8,000xRc, 0.90+ 8,000 < Rs. 2.80 Rs. 70,300) 

It is assumed that the fixed cost of Rs. 70,000 (35,000 units of present mix @ Rs. 2) remains 
constant for all the proposed mixes. 

Mix No. 3 which gives the maximum contribution and a net profit of Rs. 300 after 
recovering fixed costs is recommended. 

EXAMPLE 9.7. 

A market gardener is planning hts production for next season and he asked you, as a cost 
accountant, to recommend the optimal mix of vegetable production for the coming >ear. He has 
given you the following jiata relating to the current year : 



Potatoes 

Turnips 

Parsnips 

Carrots 

Area occupied, in acres 

25 

20 

30 

25 

Yield per acre, in tonnes 

10 

8 

9 

12 


£ 

£ 

£ 

£ 

Selling price per tonne 

Variable costs per acre : 

100 

125 

150 

135 

fertilisers 

30 

25 

45 

40 

seeds 

15 

20 

30 

25 

pesticides 

25 

' 15 

20 

25 

direct wages 

Fixed overhead per annum : 

400 

£54,000 

450 

500 

570 


The land which is being used for the production of carrots and parsnips can be used for 
cither crop, but not for potatoes or turnips. The land being used for potatoes and turnips can be 
used for either crop, but not for carrots or parsnips. In order to provide an adequate market 
service, the gardener must produce each year at least 40 tonnes each of potatoes and turnips and 
36 tonnes each of parsnips and carrots. 

(a) You are required to present a statement to show : 

(i) the proht for the current year ; 

(li) the profit for the production mix which you would recommend. 

(b) Assuming that the land could be cultivated in such a way that any of the above crops 
could be produced and there was no market commitment, you are required to : 

(i) advise the market gardener on which crop he should concentrate his production ; 

(ii) calculate the profit if he were to do so ; and 

(iii) calculate in sterling the break-even point of sales. (i.C.M /!., /Y. /) 

ANSWER : 

(a) The costs and revenue are as under : 



Potatoes 

Ttinitps 

Parsnips 

Carrots 

Variable cost per acre 

£470 

£510 

£593 

£660 

Tonnes per acre 

10 

8 

9 

12 

Revenue per tonne 

£100 

£123 

£150 

£135 

Revenue per Acre 

£1.000 

£1.000 

£1,350 

£1,620 
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(i) Position in the current year : 






Potatoes 

Turnips 

Parsnips 

Carrots 

Total 

Acres 

25 

20 

30 

25 

100 


£ 

£ 

£ 

£ 

£ 

Revenue 

25,000 

20,000 

40,500 

40.500 

126.000 

Variable cost 

11,750 

10.200 

17,850 

16,500 

56,300 

Contribution 

13,250 

9,800 

22,650 

24,000 

69.700 

Fixed overhead 




54,000 

Profit 





£15,700 

The crops arranged in order of higher contribution would be . 



Carrots. Parsnips, Potatoes, and Turnips 
Groupwise. the contribution ratings would be : 




Area I . Potatoes, Turnips 

Area 11 . Carrots, Parsnips 





(ii) Profit from the recommended Crop mix : 





Area 1 (45 acres) 

Area 11 

(55 acres) 



Potatoes 

Turnips 

Parsnips 

Carrots 


Contribution per acre 

£530 

£490 

£755 

£960 


Minimum tonnes 

40 

40 

36 

36 


Acres icquiicd 
Balance allocated to 

4 

5 

4 

3 


bettci crop 

36 

— 

— 

48 


Recommended 






mix, acres 

40 

5 

4 

51 

Total 

Contribution 

£21,200 

£2.450 

£3.020 

£48,960 

£75,630 

Fixed ovcihcad 





£54,000 

Profit 





£21,630 


(b) (i) Production should be concentrated on carrots which yield the highest contribution 
peracie. 

(ii) Contribution Irom carrots (45 I 55 ^100 acres) i%»000 

Fixed oerhead £54,000 


Profit 

(ill) Break-even point 


Fixed overhead 
Contribution/Sales 


£42.000 

(Sec Page 514) 


£54.000 

£24.000/£40.500 


-£91,125 


(v) Alternative use of production facilities : When alternative use of 
production facilities or alternative methods of manufacturing a product are 
availaUet marginal contribution analysis should be made to arrive at the fin al 
choice. The alternative which will yield the highest contribution will <d>viously 
be selected unless : 
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(i) it is possible to improve by some means sudi as by raising prices, the 
margin on the alternative proposed to be discarded, or 

(ii) the demands for the several products are inter-related so that the 
elimination or reduction in the quantity of the product having lower 
margin results in drop of demand of the more prohuble product, or 

(iii) it is possible to revive only after large investment, the sale of the product 
once withdrawn even if its contribution improves at any future date, 
or 

(iv) increased sales of the high margin product is possible only by incurring 
heavy additional promotional expenditure. 

Let us consider the following illustration, where the choice between two 
machines for the processing of a product is required to be made : 


Machine 

A 

B 

Production per hour 

10 

15 

Per unit : 

(R».) 

(Rs.) 

Selling price 

120 

120 

Material 

45 

45 

Labour 

20 

15 

Variable overheau 

30 

45 

Marginal cost 

95 

105 

Contribution 

25 

15 

Contribution per hour 

250 

225 


Machine A, though slower in speed, gives a higher .oontrihution both per unit and per 
hour. The choice, therefore, is for this machine, provided no other restraints apply. 

Problem of the Limiting Factor. Under the marginal cost concept, profitability 
is measured with reference to the aggregate of the marginal contribution yield 
from all the products sold. The main objective of a concern is to maximize profit 
and for this purpose, it would employ ail its resources to manufacture and sell 
the maximum quantities of products which yield the highest individual marginal 
contribution. In the examples given in the foregoing paragraphs, it was assumed 
that, in general, it was possible for an undertaking to increase the manufacture, 
at will, of the product which yielded the highest marginal contribution and that 
there was no limitation which could curb this action. In practice, however, 
varying situations arise which put a limit on the efforts of the management to 
produce as many units of a selected product as they would like to. An undertaking, 
for instance, may have all the resources at its command except that it is unable to 
obtain the full quantity of materials needed for manufacture. Thus, material 
constitutes a limiting factor in this case. Let us consider another example : 



Product A 

Product B 


Permit 

Permit 

Sales 

9a. 25 

Rs. 20 

VariaUeoost 

Rs. 13 

Rs. 12 

CeotdlMiitioo 

Rs. 12 

Rs. 8 

Coatribudon ratio 

48% 

40% 
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On the basis of the contributions per unit of the products, product A which yields higgler 
contribution per unit should be more profitable than product B. If however, it is assumed that 
the machine capacity is limited to 500 hours and 3 and 5 units respectively of products A and B 
are produced in one hour, the contribution per machine hour will be as follows : 

Product A Product B 

. Contribution per hour Rs. 12x3 - Rs. 36 Rs. 8x5 Rs. 40 

Total contribution for 500 hours Rs. 18,000 Rs. 20,000 

Obviously, the decision will be in the favour of increasing the production and sale of 
product B which makes more profitable use of the limiting factor. 

A limiting factor (also termed scarce factor) is defined as the factor in the 
activities of an undertaking which, at a particular point of time nr over a period, 
will limit the volume of output. Limiting factors arc governed by both internal 
and external factors and arise due to the shortage of one or more of the factors of 
production and sales such as capital, labour of the required grades, trade and 
skill, efficient staff and -xccutives, plant and machinery, raw materials, consumer 
demand, and sales personnel. We have seen that whtft a limiting factor is 
operating, the contribution of each item of a product mix per unit of the limiting 
factor should be taken into consideration for determining the highest contribution 
which may possibly be obtained. This is further illust'-ated in the examples given 
below. 


EXAMPLE 9.8. 

The following particulars arc extracted fiom the records of a company 


1 

Per 

UI I 

1 

Product 

A 

Product 

B 

Sales 

Rs 100 

Rs. 120 

Consumption of material 

2 kgs. 

3 kgs. 

Material cost 

Rs. 10 

Rs. 15 

Direct wages cost 

Rs. 15 

Rs. 10 

Direct expenses 

R-^. 5 

Rs. 6 

Machine hours used 

3 

2 

Overhead expenses : 

Fixed 

Rs. 5 

Rs. 10 

Variable 1 

Rs. 15 i 

i 

Rs. 20 


Direct wages per hour is Rs. 5. Comment on the profitability of each product (both use 
the same raW material) when : 


(t) Total sales potential in units is limited ; 

CO Total sales potential in value is limited ; 

(iii) Raw material is In short supply ; 

(iv) Production capacity (in terms of machine hours) is the limiting factor. 


Assuming Raw Materia) as the key factor, availability of vdiidi is 10,000 kgs . and maximum 
sales potential of oach product being 3,300 units, find the product mix which will yield the maximum 
profit. iLC.W.A., lusr) 
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ANSWER: 


Fer unit 

Product A 

Product B 


Rs. 

Rs. 

Sales 

too 

120 

Material 

10 

15 

Direct wages 

15 

to 

Direct expenses 

5 

6 

Variable overhead 

15 

20 

Total variable cost 

45 

51 

Marginal contribution per unit 

55 

69 

Marginal contributon per kg. of materia! 

27.50 

23 

Marginal contribution per machine hour 

18.33 

34.50 


When the limiting factor is : 


Sales : Ranking is BA 

Raw Material „ „ AB 

Production Capacity : „ „ BA 

When raw material is scarce and limited to 10,000 kgs. and maximum production limit is 
3,500 units of each, the ra^ material allotment will be : 

Product A— 7,000 kgs. for 3,500 units 
Product B— 3,000 kgs. for 1,000 units 

Total contribution=^3,500y Rs.55-l- l,000y Rs.69 -=Rs. 1,92, 500+ Rs.69, 000 -Rs.2, 61,500 
Total fixed cost -= 3.500a Rs,5+ l.OOOx RvlO-- Rs.17,500 f Rs.10,000«Rs.27,500 
lotal profit=(Rs. 1,92,500— Rs. 17,500)+(Rs. 69,000— Rs. 10,000)-- Rs. 2,34,000 

EXAMPLE 9.9, 

The board of directors of KF Limited, manufacturers of three products A, B & C, have 
asked for advice on the production mixture of the company. 

(a) You are required to prepare a statement to advise the directors of the most profitable 
mixture of the products to be made and sold. The statement should show : 

(i) the profit expected on the current budgeted production, and 

(ii) the profit which could be expected if the most profitable mixture was produced. 

(b) You are also required to direct the directors* attention to any problems which are 
likely to arise if the mixture in (a) (ii) above were to be produced. 

The following information is given : 


Data for Standard Costs, per unit 


Direct materials 

• • 

Product A 
Rs. 

10 

Products 

Rs. 

30 

Product C 
Rs. 

20 

Variable overhead 

• • 

3 

2 

5 

Direct labour : 

Department 

Rate per hour 

Rs. 

Hours 

Hours 

Hours 

1 

0,5 

28 

16 

30 

2 

1.0 

5 

6 

10 

3 

0.5 

16 

8 

30 

Data from cumnt budget production 
in thousands of units per year 

10 

5 

6 

Sdlinf price per unit 


Rs. 50 

Rs. 68 

Rs. 90 


fkxecast by sales director of maximum poMiUe sales for the ye^ : 

tofhmiiBfidsortinfts 12 7 9 
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Fixed overhead per year : Rs. 2,00,000 

However, the type of labour required by department 2 is in short supply and it is not 
possible to iiKrease the manpower of this department beyond its present level. 

(IC\fA.,Pt II— Adapted) 


ANSWER , 

Profit Statemint ( Budgeted production) 



Product A 

Product B 

Product C 

Tout 


10 000 

5,000 

6.000 

21,000 


Rs. 

Ps 

Rs 

Rs 

Sdles 

5.00,000 

3,40,000 

5,40.000 

13,80,000 

Djrcc( fTidtcridls 

1,00,000 

1,50,000 

1.20.000 

3,70,000 

Direct wages Dept 1 

1.40.000 

40,000 

90,000 

2,70.000 

2 

50,000 

30,000 

60.000 

1,40,000 


80.000 

20,000 

90,000 

1,90,000 

Variable overheads 

30.000 

10,000 

30,000 

70,000 

Maiginai costs 

4.00000 

2,50.000 

3 #0,000 

10.40,000 

Marginal contribution 

100,000 

90,000 

1,50,000 

3.40,000 

r ixcd overheads 




2,00.000 

Net Profit 




Rs 1,40,000 

Marginal a)st per unit 

Rs. 40 

Rs. 50 

Rs 65 


Maigiiul a>n(nbu(ion per unit 

Rs 10 

Rs 18 

Rs. 25 


Margiiul contribution percentage 





to key factor (i c wages of 





Dept 2) 

200V 

300% 

250% 

Ranking 


BCA 


As the key factor is to be utilised fully, production hours should first be co v ntrated on 
products B and C and the balance (out of miximum, 10,000 ^ t 3,000 < 6 ( 6,000 n 10, i.e , 
1,40,000 hours) should be used by Product A. The position wdl be 


Production 

Units 

Dept 2 

1 lours per product 

Total hours 

B 

7,000 

unit 

6 

42,000 

C 

9,000 

10 

90,000 

A 

1.600 

5 

8.000 




1,40,000 


Profit Statement (Most profitable ml\) 



Product A 

Pioduct B 

Product C 

Total 

Units 

1,600 

7,000 

9,000 

17,600 


Rs 

Rs 

Rs. 

Rs. 

Sales 

80,000 

4,76,000 

8,10.000 

13.66,000 

Marginal coats 

64.000 

3,50,000 

5,85,000 

9,99,000 

Marginal contribution 

16.000 

1.26,000 

2,25.000 

3,67,000 

Fixed overtieads 




2,00,000 

Net profit 




Rs. 1,67.000 
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Before a final decision is taken, it should be seen whether : 

(a) The demand for product A is complementary to the demand for the other products ; 
(if so, sales of products B and C are likely to fall). 

(b) lliere will not be any damage to customer goodwill due to shortfall in the sales of 
product A, 

While analysing the impact of limiting factors on profitability and marginal 
contribution, it is essential that these factors be correctly ascertained ; otherwise, 
decisions taken on wrong assumptions regarding a limiting factor wilt obviously 
be erroneous. When there is a severe limitation of a factor of production like 
acute material or labour shortage, it is easy to pick out the constraining factor and 
determine the relationship of the marginal contribution with such a factor. In 
practice, however, pinpointing the constraints is a complicated problem, particularly 
where a number of different materials are used in the manufacture of a variety of 
products which run on various types of machines or pass through various processes. 
In such cases, a careful and detailed examination of the business conditions is 
necessary in order to ascertain the actual and anticipated limitations. The nature 
of bottlenecks created in production and the reasons for which they arise should 
be examined so tha? each limiting factor may be linked with specifle products or 
processes. 

Situations where multiple limiting factors interplay need a more complex 
analysis. The solutions to such problems may be found with the help of the 
technique of Linear Programming, discussed in Chapter 19. 

When internal or external economic conditions are liable to change quickly, 
the limiting factors also undergo rapid changes. A particular limiting factor 
arising at a specified period or point of time may disappear and give place to another 
shortly thereafter, in which case the usefulness of the analysis of the marginal 
contribution vis<a*vis the limiting factor becomes limited. C!are should be taken 
to anticipate the limiting factor likely to occur at the time when production will 
actually take place. In other words, the anticipated and not the actual factor 
current at the time should be taken into consideration for decision making. 

Umitations of Marginal Costing. The marginal costing technique has certain 
limitations that should be kept in view while utilizing marginal cost data to deal 
with specific problems arising in specific situations. These limllations fire 
summarised below : 

(i) The separation of costs into fixed and variable presents technical 
difficulties and no variable cost is completely variable nor is a fixed 
cost completely fixed. The variable cost sometimes deviates from its 
usual manner of variation in a linear pattern and varies in a curvilinaar 
fashion. Changes in the volume of activity may thus be accompanied 
with changes in the variable cost per unit Further, variable costs are 
resistant to any decrease consequent uporx a sudden reduction in 
output. Then again, there are quite a large number of hems which 
vary more with other bases, such as weight, order size, number of 
transactions, etc., rather than with sales. In view of these factors, the 
baric data on whidi marginal cost analysis is built up are Qot always 
rriiable. 
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(ii) Under the marginal cost system, stock of finished goods and work-in- 
progress are understated. After all, fixed costs arc incurred in order 
to manufacture products and as such, these should form a part of the 
cost of the products. It i.s, therefore, not correct to eliminate fixed 
costs from finished stock and work-in-progress. 

(iii) The exclusion of fixed overhead from the inventories affects the 
Profit and Loss account and produces an unrealistic and conservative 
Balance Sheet, unless adjustments are made in the financial accounts 
at the end of the period. 

(iv) In marginal costing system, marginal contribution and profits increa.se 
or decrease with changes in sales volume. Where sales are seasonal, 
profits fluctuate from period to period. Montlily operating statements 
under the marginal costing system will not, therefore, be as realistic 
or useful as in absorption costing. 

(v) During the earlier stages of a period of recession, the low profits or 
increase in losses, as revealed in a magnified way in the marginal cost 
statements, may unduly create panic and compel the management to 
take action that may lead to further depression ''d' the market. 

(vi) Marginal costing docs not give full information. For example, 
increased production and sales may be due to extensive use of existing 
equipments (by working overtime or in shifts), or by an expansion 
of the resources, or by the replacement of labour force by machines. 
The marginal contribution fails to reveal these. 

(vii) Though for short-term assessment of profitability marginal costs may 
be useful, long term profit is correctly determined on full costs basis 
only. 

fviii) Although marginal co.sting eliminates the difficulties invo.'.cd in the 
apportionment and under- and over-absorption of fixed overhead, 
the problem still remains so far as the variable overhead is concerned. 

(ix) With increased automation and technological developments, the impact 
of fixed costs on products is much more than that of variable costs. A 
system which ignores fixed costs is, therefore less effective because a 
major portion of the cost is not taken care of. There ere certain 
machine fixed costs, such as depreciation and specific supervision, 
which arc in the nature of traceable costs and should more 
appropriately be set against the marginal contributions of specific 
products passing through the machine. 

(x) Marginal costing docs not provide any standard for the evaluation of 
performance. A system of budgetary control and standard costing 
provides more effective control than that obtained by marginal costing. 
The distortion of costs which marginal costing claims to obviate by 
excluding the fixed costs is taken care of in standard costing in 
the form of volume variance, which shows the effectiveness of the 
use of the resources and facilities of the undertaking. Marginal 
contribution data do not reveal many facts which are furnished by 
variance analysis. For example, efficiency variance reflects the 
efficient or non-efficient use of plant, machinery, and labour, which 
cannot be revealed through marginal cost analysis. 

ni 
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(xi) The limitations of marginal cost analysis in regard to pricing policies 
were referred to previously. It may be added that undue emphasis on 
marginal costs for price decisions may tend to use up the existing 
resources by talcing on heavy business with low margin resulting in 
heavy fixed costs in the shape of expansion of the resources, when 
need arises later for taking up more profitable lines. Dropping out the 
product line with low margin and utilizing the facilities so released for 
profitable production would perhaps have been more economical 
than expanding the facilities. Besii'es, fixed costs are also necessary 
for price fixation in certain circumstances. For instance, in cost-plus 
contracts, marginal costs cannot be used unless a high percentage 
over the marginal cost is taken into account to cover the fixed costs 
and profit. 

Differential Cost (or Incremental Cost) Analysis. Differential cost is the 
change in the costs which results from the adoption of an alternative course of 
action. The alternative actions may arise due to change in sales volume, price, 
product mix (by increasing, reducing or stopping the production of certain items), 
or methods of produllion, sales, or sales promotion, or they may be due to ‘make 
or buy’ or ‘take or refuse’ decisions. When the change in costs occurs due to 
change in the activity from one level to another, differential cost is referred to as 
incremental cost (or decremental cost, if a decrease in output is being considered), 
i.e. total increase in cost divided by the total increase in output. However, 
accountants generally do not distinguish between differential cost and incremental 
cost and the two terms arc used to mean one and the same thing. 

The computation of differential cost provides a useful method of analysis for 
the management for anticipating the results of any contemplated changes in the 
level or nature of activity. When policy decisions have to be taken, differential 
costs worked out on the basis of alternative proposals are compared with the 
expected changes in revenue associated with each proposal. Such an analysis 
which takes into account both costs and revenue would more appropriately be 
termed incremental analysis. 

According to some accountants, the term, avoidable costs should be used 
synonymously with incremental costs, the former being defined as the costs that 
may be avoided or saved if a given alternative is not adopted. In the broader 
sense, however, avoidable costs mean those costs which can be identified with an 
activity or sector of a business and which would be avoided if that activity or 
sector did not exist. 

The opposite term is tmctvoidable cost which represents the past cost or the 
mdc cost that would not be changed with any action taken. Unavoidable costs 
or sunk costs are not relevant to the particular decision making problem involved. 

While considering the replacement of a plant, the depreciated book value 
of the dd asset is irrelevant as the amount is a sunk cost which is to be 
written off at the time of replacement. Uulike incremental or decremental 
costs, sunk costs are not affected by increase or decrease in volume. 

The determination ofdifferential cost is simple. Diffmotial cost represents 
the alfriwaie difference between the rdevant costs for the altenwtives being 
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conaideted. Thus, when two levels 

of activities 

are being 

considered, the 

differential cost is obtained by subtracting the cost at one level from the cost at 
another as shown below : 

Aliernative 1 Alternative 2 Differential costs 

and revenue 

Rs. Rs. Rj, 

Met 

10,000 

12.000 

2,000 

Direct labour 

2,000 

2.200 

200 

Direct matenai 

1,500 

1,800 

300 

Variable and semi-variable overhead 

1,500 

1,600 

100 

Fixed cost 

2,000 

2,000 

Cost of sales 

7,000 

7,600 

600 

Profit 

Rs. 3,000 

Rs. 4.400 

Rs. 1,400 


Incremental revenue=Rs. 2,000 
I^erenta! cost Rs. 600 

In the above analysis, the fixed cost and a portion of the variable cost remain 
unaltered whichever alternative is chosen. Such cost is, therefore, not relevant in 
decision making and it is not affected by the decision taken. If, however, additional 
fixed cost is incurred for increased volume, this will be considered. 

The task of differential cost analysis becomes simple if a flexible budget 
showing the costs at various levels of production is prepared. The method of 
preparation of flexible budget and its link up with differential costs have been 
discussed in another chapter. 

The determination of differential costs is also possible with the n* Ip of linear 
equations. At two levels of production, the equations of costs may be represented 
as : 

y, -fWA,+-f 
where y,, y,“Cost 

*„ Levels of production 

Fa* Fixed cost 

m a Marginal or van.sble cost per unit of production 

Differential cost^yi - yi O 

“ffifor,— * 1 ) 

If the variable cost at normal capacity (say 80%) be a imed to be Rs. 20,000. the 
differential cost between 75% and 80% activities (i.c, for a difference of 5%) will be ; 

Differential cost-^J??? x5-Rs. 1,250 

Thus at 75 % activity, variable cost will be equal to (Rs. 20,000— Rs. l,250)-»Rs. 18,750 

The essential features of diffeRntial costs arc as follows : — 

0) The basic data used for differential cost analysis are costs, revenue, 
and the investment facton relevant in the problem for which the 
analysis is undertaken. 

<ii) Total 4i£r«reiitia)9QSt8rfttber than the costs per uidt an oonstdered^ 
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(iii) Differential cost analysis is made outside the accounting records. 
Differential costs do not form a part of the accounting system but 
have to be specially analysed with the help of the routine accounting 
records. Differential costs may, however, be incorporated in the 
budgets. 

(iv) As the difference in the costs at two levels are considered, absolute 
costs at each level are not as relevant as the difference between the 
two. Thus, items of costs which do not change but are indcntical for 
the alternatives under consideration, are ignored. 

(v) The differentials are measured from a common base point or position, 
c.g. the present level of activity may be a good starting point for the 
calculation of the differentials. 

(vi) The stage at which the difference between the revenue and the cost is 
the highest, measured from the common base point, determines the 
choice from amongst a number of alternative actions, assuming that 
no additional fixed assests or working capital are required. 

(vii) In computing differential costs, historical or standard costs may be 
used buft they should be adjusted to the requirements of future 
conditions. When alternative actions are being considered, they always 
relate to the future course of action and as such, differential cost 
should deal with future costs only. 

(viii) The elements and items of cost to be considered in differential cost 
analysis will depend upon the nature of the problem and the altcrnati''es 
being considered. For example, if discontinuance of manufacture of a 
product is under consideration, the variable costs as well as a part of 
the fixed costs which it may be possible to avoid, i.c. the direct fixed 
or traceable cost, will be taken into account. 

Differential Cost Analysis and Marginal Costing. Although the techniques 
of differential costs analysis are similar to those of marginal costing, the two 
should not be confused. The points of similarity and difference between differential 
costs analysis and marginal costing are summarised below : 

Similarit} 

(1) Both are techniques of cost analysis and cost presentation. 

(2) Both arc made use of by the management in decision making and in 
formulating policies. 

(3) The concepts of differential costs and marginal costs mainly arise out 
of the difference in the behaviour of fixed and variable costs. 

(4) Differential costs compare favourably with the economist's definition 
of marginal cost. viz. that marginal cost is the amount which at any 
given volume of output is changed if output is increased or decreased 
by one unit. 

Difference 

(1) Differential cost anal 3 rsis can be made in the case of both absorption 
costing as well as marginal costing. In either case only relevant costs, 
i,e. the future costs which change with the alternative courses of action 
are considered; 
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(2) While marginal costing excludes the entire fixed costs, some of the 
fixed costs may be taken into account as being relevant for the purpose 
of difierential cost analysis. 

(3) Marginal costs may be embodied in the accounting system whereas 
difierential costs arc worked out separately as analysis statements. 

(4) In marginal costing, margin of contribution and contribution ratio arc 
the main yardsticks for performance evaluation and for decision making. 
In difierential cost analysis, difierential costs are compared with the 
incremental or decremcntal revenues, as the case may be. 

Practical Applications of Difierential Costs. Problems dealt with by 
differential costs analysis may be categorised into two types, viz. those which 
involve capital outlay investment and those which do not. Capital investment 
problems have been discussed in Chapter 1 6. Some of the pro*'lems under the 
second category arc dealt with here. 

(i) Determination of the most profitable levels oj produetion and price : In the 
determination of puces and the optimum level of production which would give 
maximum protits, the selling prices which are expected to absorb output at vanous 
levels of activity arc assessed, say, by means of market research. The estimated 
revenue at each level is obtained by multiplying the expected output at that level 
with the estimated pri^e, and the incremental or difiere'.tial revenues at the various 
levels are determined by subtracting the sales value at one level from the sales 
value at the adjacent level The difierential costs arc then matched with the 
incremental revenue to determine the best price and the optimum volume of 
production. 

The method is illustrated in the example given Uiow : 
r.XAMPLE «) 10 

Modem Sewing Macluncs Co nunufactuics hand opciated se« ing mr •dunes in batches of 
60,000. Prepare a schedule showing the toul dilfcicntial costs, and increments in levenuc from 
the following data. At what \olumc the company should set its level of production? 


Output 

Selling 

Total semi- 

Total vat table 

Total fixed 


pure per 

JiwJ <ost 

cost 

cost 

(No. in lakhs) 

mac hmc 

(Rs. in lakhs) 

(Rs mlakivs) 

(Rs. tn lakhs) 

060 

240 

M) 

83.6 

28.4 

1.20 

220 

30 


28 4 

1.80 

200 

34 

25S.6 

28 4 

2.40 

180 

U 

315.6 

38.4 

3.00 

160 

40 

.355 6 

28.4 

3.60 

140 

40 

380 4 

28.4 

Fina!) 

ANSWER : 

Output 

Revenue 

Incremental 

Revenue 

Total easts 

Differential 

cost 

(No. in lakhs) 

(Rs. in lakhs. 

(Rs. in lakhs') 

(Rs. in lakhs) 

(Rs. in lakhs) 

0.60 

144 

— 

142 

— 

1.20 

264 

120 

222 

80 

1.80 

360 

96 

318 

96 

2.40 

4.12 

72 

378 

60 

3.00 

480 

48 

424 

46 

3.60 

304 

24 

448.8 

24.8 
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As long as the incremental revenue exceeds the differential costs, it is profitable to increase 
output. It would be of no advantage to increase production as soon as differential cost equals or 
exceeds the incremental revenue. In the above example, the incremental revenue is higher than 
differential costs up to the output level of 3,00,000. The level of production should, therefore, 
be set at 3,00,000 and the sale price at Rs. 1^. 

(ii) Acceptance of special orders — offer at a lower price or offering a quotation 
at lower selling price in order to increase capacity : The problem involved is whether 
production capacity should be increased when the increased production can be 
sold only at a reduced sale price. The method of analysis is illustrated below : 

EXAMPLE 9.11. 

A company is at present working at 90 per cent of its capacity and producing 13,500 
units per annum. It operates a flexible budgetary control system. The following figures arc 
obtained from its budget ; 



90% 

100% 


Rs. 

Rs. 

Sales 

15.00,000 

16.00,000 

Fixed expenses 

3,00.500 

3,00,600 

Semi-Axed expenses 

97,500 

1,00.500 

Variable expenses 

1.45.000 

1,49.500 

Units made 

13.500 

15,000 


Labour and material costs per unit are constant under present conditions. Profit margin 
is 10 per cent. 

(a) You are required to determine the differential cost of producing 1,500 units by 
increasing capacity to 100 per cent. 

(b) What would you recommend for an export price for these 1,500 units taking into 
account that overseas prices are much lower than indigenous prices? 

Final) 


ANSWER : 

Rs. 

Sales at 90% capacity IS.OO.OOO 

Less Profit 10% 1,50,000 

Cost of goods sold 13,50,000 

Less Expenses (fixed, semi-variable, and variable) 5,43,000 

Cost of labour and material Rs. 8,07,000 


Labour and material at 100% capadty^Rs. 8,07,0(l0x 

vu 

-Rs. 8,96,667 

Differential east wmlytls will be as follows : 



90% Capacity 

100% Capacity 

Dtfferemtal 


Rs. 

Rs. 

cost 

Production units 

13,500 

13,000 


Material and labour 

8.07,000 

8.96,667 


VariaUe expenses 

1,45,000 

1.49,300 


Seml-variabte expenses 

97,500 

1/10,500 


Fixed expenses 

3,00,500 

3,00,600 


Total costs 

Ra. 13,50,000 

Ra. 14,47,267 

Rs.97p267 


Oi) Diffenmdal coat— Rs. 97,267 

fb) Mfatoum price for export— ** i< y^y -Ra. 64.t4p<guiiR 
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At this price there is no addition to revenue ; any price above Rs. 64.84 per unit may be 
acceptable. 

It is assumed that no capital investment is necessary and no export charges arc incurred and 
that the export price will have no effect on the home market where the product will continue to be 
sold at the old price. It is also assumed that necessary piecautions have been taken to ensure 
that the product is not Mumped' back. (Sec Example 9.3) 

(iii) Depth or degree of processing : Differential cost analysis may be applied 
to decide whether it would be more profitable to sell a product as it is or to process 
it further into a different product to be sold at an increased price ; the decision will 
be arrived at by comparing the added cost of manufacture with the incremental 
revenue. The cost incurred up to the split-off point is not taken into account, 
being not relevant to the issue. This is illustrated below ; 

EXAMPLE 9.12. 

A company manufactures two joint products, A and B. The data for a month are : 


Production Sale price 
per kg. 

A 1,000 Rs. 20 

B 2.000 Rs. 30 


By further processing it is possible to convert product B intopinother product C which 
can be sold at Rs. 70 per kg. The additional cost involved in processing 2,000 kgs. of B is Rs. 8,000 
and the output is 1,000 kgs. of C. 

Would you advise the management to go in for further processing the product B? 
ANSWER ; 

Incremental revenue : 

Product C, 1,000'^ Rs. 70 -Rs. 70.000 
Lew Product B. 2,000 xRs. 30 -Rs. 60,000 


Incremental cost : 

Additional pnxessing a>st 


Rs. 10.000 
Rs. 8.000 


Incremental profit Rs. 2,000 

Further processing is recommended. 

EXAMPLE 9.13. 


FPI Limited is in the fv>od processing industry and in one of its processes, three joint 
products arc manufactured. Traditionally, the company has appi>rtioncd cost incurred up to 
the joint products prc-scparation point on the basis of weight of output of the product. 

You have been recently appointed cost accountant, and have been investigating process 
costs and accounting proccduics. 

You are required to prepare statements for management to show : 

(a) the profit or loss of each product as ascertained he weight basis of apportioning 

pre-separation point costs ; 

(b) the optimal contribution which could be obtained from the manufacture of these 
products. 

The following process data for October arc given : 

Costs incurred up to separation point Rs. 96,000 


Costs incurred after separation point 
Selling price per tonne : 

Completed product 
Bstimated. if sold at separation point 


Product A 

Product B 

Product C 

Rs. 

Rs. 

Rs. 

20.000 

12.000 

8.000 

500 

800 

600 

t 250 

700 

450 

tonnes 

tonoM 

tonnes 

100 

80 

80 


Output 
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The cost of any unused capacity after the separation point should be ignored. 

(LCM.A,, Pt, i--Adapted) 


ANSWER : 


(a) 

Total 

Product A 

Product B Product C 


Rs. 

Cost up to point of separation 96,000 

Rs. 

40.000 

Rs. 

24,000 

Rs. 

32.000 

Apportioned 

Cost after separation point 

40,000 

20,000 

12,000 

8.000 

on the basis 
of weight of 
output 

Total costs 

1,36,00) 

60,000 

36,000 

40,000 


Sales revenue 

1,46,000 

50,000 

48,000 

48,000 


Profit/Loss 

10,000 ( 

— )10.000 

12,000 

8,000 



(b) 

Product A 

Product B 

Product C 

Output (tonnes) 

100 

60 

80 


Rs, 

Rs. 

Rs. 

Incremental revenue 




from further 




processing 

25.000 

6,000 

12.000 

(Rs.500- Rs.250) 

too (Rs.800 R^.700;■ 

60(Rs.600 -Rs.450)x80 

Less Incremental cost 

20,000 

12,000 

8.000 


Incremental Pn^fit/Loss 5,000 ( ~) 6,000 4,000 

It will be seen from the above statement that there will a loss of R$. 6,000 if further 
processing of product B is done after the separation point. It is, thcicforc, recommended that 


product B should be sold at 

separation point. 

The optimal 

contribution 

based on this 

recommendation ^^ill be as foltov^s 





Product A 

Product B 

Product C 

Total 

Output (tonnc^J 

100 

frO 

80 



Rs. 

Rs. 

Rs. 

Rs. 

Sales revenue 

50,000 

42,000 

48,000 

1,40,000 


(Rs. 500 X 100) (Rs. 700 x 60) 

(Rs.600/;80) 


Less Post-separation cost 

20,000 

— 

8,000 

28,000 

Contribution 

30,000 

42.000 

40,000 

1,12,000 

Less Cost upto point of separation 



96,000 

PlroBt 




Rs. 16,000 


(iv) Determining the suitable price at which raw material may be purchased : 
The concept of differential costs analysis may be utilised for determining the 
suitable price to be paid for a raw material, if the concern is in a position to bargain 
with the supplier. 

Let us assume that an offer has been received for the supply of 10,000 Kgs. of a raw material 
M. After processing (three processes arc inolvcd), the raw material would yield a product F, 
which is sold at Rs. 5 per Kg. The yield expected is 90% of P and 5 % of a wa.stc product with no 
market value, the rest being normal process loss. The differential a sts of the processes (exclusit^ 
of the coats of material) are estimated as follows : 


Process A 


Per Kg. 
Re. 0.25 

Process B 


Re. 0.30 

Process C 


Re. OJZO 


Total 

Re. 0.73 



differential cdsts 


50i 


With the above information, the following analysis will be obtained : 

Revenue from product P 
(90% of 10,000 kgs. 9,000 kgs) <g! Rs. 5 per kg. 

Differential cost of processing 
10,000 kgs, of M r-S Re. 0 75 per kg. 

Margin 37 500 

Margin per kg. of M Rs. ^.75 

The raw material may. therefore, be purchased at a price which should be less than Rs. 3.75 
per kg.» otherwise profit will be reduced. 

Other problems that may be solved by differential costs analysis include 
the following 

(i) Adding a new product or business segment. 

(ii) Discontinuing a pioducl or business segment in ordei to avoid, or 
reduce the present loss or increase profit. 

(ill) Changing the product mix. 

(iv) Make or buy dcusionN. 

(v) Decision regarding alternative capital investment ar.8 plant replacement. 

(vi) Decision legarding change in method of production, c.g. machine 
labour to hand labour and vice-versa. 

tXAMINAlfON QUESTIONS 

1. What IS Direct Cist mg ssstem ** Discuss the application of ‘Direct Cost’ anal>Ms in 

the formation of managLmcnl poIic> (I.CAV.A,, Final) 

2. Direct CA>st is not full cost and distorts the valuation of finished stocks. Discuss the 

statement, (;.v A,, Final) 

3. “Marginal costs reveal (he lowest price at which a product can be sold an ng a trade 
depression, but thc> also reveal to management the most profitable lines during a 
ixriod of intense trade activity.** 

Explain with examples, the second p irt of this statement. {l.CM.A,^ Final) 

4 'Fhcrc IS general recession m the country which is considered to be of a temporary 
nature and the company, in which you arc emplovcd as a Cost Accountant, does not 
want to retrench personnel. An order is available for a product at a selling price 
which evidently is below the cost <vf production. What advtcc would you give to the 
management regarding this order, and why 7 (ICIV A., Inter) 

5. What arc the various cost and non-cost consideiations that have to be taken into 

account before a company c*\n take a decision to make or buy ccitain pai^s or 
OMnpleied sub-asscmbl cs for use in its manufactuic. {LC.W.A., » *tnal) 

6 . In the coiKcpt of marginal aisiing, what is meant by '‘limiting factor**? State the 
difficulties cxpciieiKcd in the di. termination of the limiting factors m a concern and 
indicate how you would overcome them. 

What arc the limitations to the use of contiibution per unit of the limiting factor 
as the indication of profitability ? (l.C.W.A,^ Final) 

7. Several situations may arise w'htrc the method ol marginal costing cannot be used 
without caution. Discuss the possible factors which may limit the use of marginal 
costing, pointing out the precautions to be lK»rnc in mind when making use of marginal 
costing technique. 

B, Differential costs arc basically ‘special purpose* costs applicable only to a set of 
circumstances. Do you agiec with this statenient ? To what extent will it be prudent 
to take imfor policy decision regarding selling prices based on differential costs alone? 
Give reasons for your answer. 


Rs. 45,000 
Rs. 7.500 
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9. Chair Manufacturers Ltd. present the following information for the past year : 


Material cost . . 

, . 



Rs. 

1,20,000 

Labour cost 




R$. 

2,40,000 

Fixed overheads 




Rs. 

1.20,000 

Variable overheads 




Rs. 

60,000 

Units produced 





12,000 

Selling price 




Rs. 

50 


The available capacity is a production of 20,000 units per year. The finn has an 
offer for the purchase of 5,000 chairs at a price Rs. 40 per unit. It is expected that by 
accepting this offer there will be saving of Re. 1 per unit in material costs on all units 
manufactured ; the fixed overheads will increase by Rs. 35,000 and the overall efficiency 
will drop by 2 per cent on all productions. Draft a report to the management giving 
your recommendations as to whether or not this offer should be accepted. 

(/.C.W'.i^., Fina!) 


10. The management of a company considers that product Y, one of its three main lines, 
is not as profitable as the other two with the result that no particular efforts are being 
made to push its sales. The selling prices and costs of the three products are : 


Product 

Selling 

price 

Direct 

material 


Direct Labour 



Deptt. A 

Deptt. B 

Deptr. C 




Rs. 

Rs. 




X 

68 

10 

8 

2 

2 

Y 

58 

6 

2 

B 

2 

Z 

64 

8 

2 

2 

8 


Overhead rates for each department per rupee of direct labour are as follows : 



DeptL A 

Deptt. B 

Deptt. C 


Rs. 

Rs. 

Rs. 

Variable overhead 

1.20 

0.40 

1.00 

Fixed overhead 

1.20 

2.00 

1.40 

Total 

2.40 

2.40 

2.40 


What advice would you ifve to the management about the profitability of product Y ? 
Give reasons. (/.C. Flna!) 

11. A confectioner markets three products, all of which require sugar. His average 
monthly sales, cost of sales and sugar consumption are as follows : 

Product Product Product Total 


1% 



X 

Y 

Z 


Sales 

Rs. 10,000 

Rs. 12,000 

Rs. 8,000 

Rs. 30.000 

Cost of sales 

Rs. 6.000 

Rs. 8,000 

Rs. 5,600 

Rs. 19,600 

Sugar requirement 

500 kg. 

800 kg. 

240 kg. 

1.540 kg. 


Due to Government restrictions his sugar quota has been reduced to 1,405 kg. 
per month. Suggest a suitable sales mix which would give the company maximum 
pro6t under the given circumstances. (/.C. final) 

The overhead expenses of a factory, producing a single article, at different operating 
Uvelf are as follows 


Operating level Worki overheads 
capacitp Rs. 

80% 36,000 

100% 40,000 

120% 60,000 

60% 33,000 

The factory is currently working at 60 per cent operating level and its annual lales 
amount is Rs. 1,44,000. 

Selling prim have been based on 100 per unit capacity and have the followfng 
relationship with costs at this level. 

Factory cost 66.67%of sales value 

Wmecost 75.0D%of factory cost 

Administrative and expenses 

ifit wbMi 75 % Is variable) 20.00% of sates value. 
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The management receives an offer for carrying out some work for another 
company valued at Rs. 33,000 per annum which will take up 40 per cent of capacity. 
The prime cost for the work is estimated at Rs. 20.000. There will be an addition to 
administrative expenses of Rs. l.SOO per annum. 

The sales manager estimates that the sales of the company’s own product will 
increase to 80 per cent of capacity by the time new order materializes. 

Calculate the profits on current production. Give your views supported by 
hgures, on the advisability of taking on the new work. {LC.W.A,, Final) 

13. The figures below represent summarised results for three training periods : 

Period I Period 2 Period 3 

Sales £1.600.000 £2,400.000 £3.000.000 

Material £ 480.000 £ 720.000 £ 900,000 

Wages and overhead £ 880,000 £1,200,000 £1,500,000 

The fixed overhead included in the figures above amounts to £320,000 in each 
period. 

(a) For each of the three periods, present the information above in two 
tabulations, side by side to compare the calculated net profit to sales ratio in the first 
tabulation with the calculated marginal income ratio in the second. 

(b) What conclusions can you draw from your tabulations? (LC.M.A., Final) 

14. A company has a capacity of producing 1 .00.000 units of a oytain product in a month. 

The Sales Department reports that the following schedule of sale prices is possible. 
Volume of production Selling price per unit 

Rs. 

60% 0/>0 

70% 0.80 

80% 0.75 

90% 0.67 

100% 0.61 

The variable cost of manufacture between these levels it Re. 0.15 per unit and 
fixed cost Rs, 40,000. 

(a) Prepare a statement showing incremental revenue and differential cost at 
each stage. At which volume of production will the profit be maximum? 

(b) If there is a bulk offer at Rc. 0.50 per unit for the balance capacity over the 
maximum profit volume for export and price quoted will not affect the 
internal sale, will you advice accepting this bid and why? {LC.fV.A,, Inter) 

13. (a) What is meant by ’Sales Mix’? What relation has this to cost-volume profit 
analysis? 

(b) Calculate the effect of change in ’Sales Mix’ from the following daU : 




Product 



Total 


M 

N 

0 

P 



Rii. 

Rs. 

Rs. 

Rs. 

Rs. 

Sales In rupees 

40,000 

50,000 

'0,000 

10,000 

1,20.000 

Variable cost In rupees 

24,000 

34,000 

16,000 

4,000 

72,000 

Fixed cost in rupees 

. . 

. . 

• . 

• • 

29,400 

The Sales Mix changed to : 










Rs. 


M 



, , 

30.000 


N 




44,000 


O 



, , 

40,000 


P 

, . 

• • 

. . 

6,000 



Rs. 1,20,000 

a.C.fF.A., Ftnat) 

Demand for the output of a certain company is very elastic and nHhlern plant reoently 
ioiiaUed if capable of greatly increased pitxiuockm Ootpot at present is 80^000 tmiti 
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per year and half a million units annually are estimated to be within the capacity of 
the new plant. 

The present selling price per unit is £15. 

The need for flexible budgeting is recognised and six alternative levels of output 
in addition to the present level are contemplated six equal increments in annual 
output level, upto a maximum of 500,000 units, would involve corresponding reduction 
of £1 each in unit price to £9 per unit at the maximum output. 

The present variable costs amount to £400,000. Fixed cost which at present 
amount to £200,000 are not expected to increase for any of the six alternative output 
levels contemplated. Semi-fixed costs are expected to vary from the present annual 
figures of £230,000 to £320,000, the upward steps being to £260,000 at 220.000 units, 
£280,000 at 360,000 units, and £320,000 at 500,000 units. The costs classified as 
variable at the six projected levels of output are calculated to be as follows : 

£750,000 ; £100,000 ; £1.500,000 ; £1,750,000 ; £2,050,000 ; £2,500.000. 

17. A company is at present working at 90% of its capacity and producing 13,500 units 
per annum. It operates a flexible Budgetary Control system. The following figures 
are obtained from its budget : 



<>o% 

100% 


Rs. 

Rs. 

Sales 

15,00,000 

16,00,000 

Fixed Expeq|es 

3,00.500 

3.00.600 

Semi-fixed Expenses 

97,500 

1,00,500 

Variable Overhead Expenses 

1,45,000 

1,49.500 

Units made 

13,500 

15,000 


Labour and material costs per unit arc constant under present conditions. Prolii 
margin is 10%. 

(a) You arc required to determine the differential cost of producing 1,500 units 
by increasing capacity to 100%. 

(b) What would you recommend for an export price for these K500 units taking 
into account that overseas prices are much lower tiian indigenous prices? 

{LC.W.A., Final) 

18. 50,000 units of an item are produced and sold in the home market at Rs. 50 per unit. 

The home market cannot absorb more than 50,000 units in a year but there is an 
export market for this item at Rs. 30 per unit. It is proposed to increase the production 
and sell the additional quantities in the foreign market at Rs. 30 per unit. The 
variable costs work out to Rs. 25 per un - and the fixed charges amount to Rs. 8,00,000 
in a year. Calculate (he number of additional units to be made and sold abroad to 
achieve a total profit of Rs. 6,00,000 in a year both on domestic and foreign sales 
together. {LC.IV.A,, Inter) 

19. The production cost of a component made in your factory absorbing 30% capacity is 

Rs. 400 per gross. An outside supplier offers to supply adequate quantities to meet 
your requirement at Rs, 340 per gross. The Sales Manager rcawimcnds their 
purchase so that your production can be sold at 5 % lower price, increasing your sales 
to yield 15% more profit. What woidd be your recommendations to the Managing 
Director in your rcp*irt on this point? (I.C.W.A,, Fbtal) 

20. The installed capacity of a Company is one lak1\ units per annum. It is licensed only 
to produce 75% capacity. But it is given an option by the Govt, to produce iipto 
full capacity if the Company could export and earn foreign exchange on the cactra 
production. The operating costs at the installed capacity arc : 

Direct Material Rs. 3 per unit 

Direct Labour Rs. 2 „ „ 

Variable Overheads Rs. 3 „ „ 

Fixed Overheads . . Rs, 2 lakhs per annum. 

No increase in the material and labour etc. costs is anticipated during the current year. 

The Company has received an overseas offer for 20,000 units which if accepted 
would invtrfve an extra expenditure of Rs. 1 1,000 towards special packing, commission 
etc* If the offer materialises, the Company can obtain raw materials required for the 
export order at a conoonioiial rate of 40% below the present cost. 



EXAMINATION QUES'IIONS 


500 

As a Cost Accountant of the Company submit a icpoit to your Managing 
Director suggesting the selling prices you recommend if the C^>mpany is to earn the 
same profit margin as on local sales at Rs 12 per unit of the installed capacity 

(a) before getting the export order, and 

(b) after getting the export order. 

State also what further safeguards or precautions you would suggest while 
recommending the sclli ng prices. (/ c Final) 

21 . A farmci owns an orchard which has an area of 300 acres on which he grows apples, 
apricots, cherries and plums. Of the total area, 200 acres of land are unsuitable for 
glowing apples or plums and are suitable only for apricots and cherries. On the 
remaining 100 acres of land, any of the four Iruits can be grown. 

Ihc marketing policy requires that in each season all the four types of fruits must 
be produced and the quantity of an> one t>pc should not be less than 12,000 boxes. 

It IS also essential that the area devoted to anvonc should be in terms of complete 
acres and not m liaction of an acre. I here are no physical or marketing limitations 
and there is an adequate suppl> of all types of labour. 

The details regarding the selling price, production and costs ar given below — 



Apples 

Apricots 

Chei ncs 

Plums 

Selling puce per box (in Rupees) 

10 

10 

20 

30 

Scasi>ii vicUl, in K>xcs per acic 

500 

150 

100 

200 

Weight per bos (Kgs } 

Cost (Rs ) 

30 

30 , 

40 

20 

Material per acic 
labour ' 

180 

70 

60 

100 

Glowing per acre 

200 

ISO 

100 

130 

Hat scsting and packing pci box 

1 

1 

2 

3 

'Iraiispoii per box 

Fixed overhead each season — 

2 

2 

1 

3 


C'ultisation and growing Rs 28,000 


I lai vesting 21,000 

Iranspo t 5,0(K) 

AdmMi drat ion 42,000 

Land and Rcxmuk 9 000 


Adviso the tanner on the area to be allotcd to each item in order to earn the 
maximum total piofil and what is that total prol'd (/ C.W"/4., Inter) 

22. Bath*ng C aic I td manufactuics and sells soaps under the N and names— Elite, Lovcl>. 
1 resh and Janata I he Janata soap is str) i>opular as it is of good qualit> and at the 
same lime rcasonabI> priced. The company produces and sells per annum on an 
avciage 50,000 cakes of I litc, 1,00,000 cakes of 1 o\clv, 75,000 of Fresh and 2,00,000 
cakes ol Janata at a unit selling price of Rs. 3.50, Rs, ?.00, Rs 2 50 and Rs. 1.50 
rcspectivety 

At this level of pioduvlio 1 and sales, the unit cost of a cuke each brand of 
soap IS as follows * (cxpicsscd in paisc) 



Fhtc 

Lov 

Fresh 

Janata 

Diicct Malopal 

50 

40 

35 

45 

Direct Laboui 

20 

20 

15 

10 

Production 1 xpenses ; 

Fixed 

20 

25 

20 

20 

Variable 

10 

10 

5 

5 

Administration 1 xpenses ; 

Fixed 

30 

40 

25 

30 

Variable 

15 

5 

10 

5 

Selling & Distribution 

Expenses; 

Fixed 

80 

60 

45 

lU 

Variable 

45 

20 

25 

5 

Total Cost 

270 

220 

"180 

"730 
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The company has a lot of unutilised capacity and there is ample scope for 
improving production and sales volumes. Bathing Care Ltd. has built a name for 
its products in the market and with proper sales effort it should be possible to sell 
whatever is produced by the company. The Production Manager sees no problems. 

The Sales Manager puts up a bold scheme for almost quadrupling the present 
profits of the company : 

(i) An exclusive advertisement campaign has to be undertaken to promote the 
sale of Janata soap and this is estimated to cost Rs. 4,8S»000. 

(ii) At the same time, the selling price of a cake of Janata soap should be 
reduced to Re. 1. 

By adopting this sales strategy, the Sales Manager is confident that he would be 
able to double the present sales volume of Janata soap and with each 1 .00,000 cakes 
of Janata, he would be able to push the sales of 30,000 cakes of Elite, 70,000 cakes of 
Lovely and 50,000 cakes of Fresh in the market. 

As a Cost Accountant of the Company, submit your report to the Managing 
Director on the feasibility of the Sales Manager*$ scheme with figures of the present 
profit and those of the future if the scheme is accepted. (/.C.lK/4., Final) 

23. XY Company buys crude vegetable oil . The refining of this oil results in four products 
A, B, C and D. The cost of oil refined in 1976 was Rs. 2.76,000 and the refining 


department had total processing costs of Rs. 7,00,000. The output and sales for the 


four produc|> in 1976 were as follows — 


Additional 
Processing cost 

Product 

Output 

Sales 

Rs. 

after split off 
Rs. 

A 

5,00,000 gallons 

11,50,000 

3,00,000 

B 

10,000 gallons 

1,00,000 

60,000 

C 

5,000 gallons 

40,000 

— 

D 

Required— 

9,000 gallons 

3,00,000 

10,000 


(i) Assume that the net realizable value at split off is used for allocating joint costs. 
What is the net income for products A, B, C and D ? Joint costs total 
Rs. 9,76,000. 

(ii) The company had been tempted to sell out at split-oif directly to other processors. 
If that alternative had been selected, sales per gallon would have been A Rs. l.SO; 
B Rs. 5.00; C Rs. 8.00 and D Rs. 30. What would the net Income have been 
for each product under this at tcrnative? 

(iii) The Company expects to operate at the same level of production and sales in the 
forthcoming year. Could the Company increase net income by altering its 
processing decisions? If so what would be the expected overall net income? 
Which products should be processed further and which should be sold at split 
off? Assume that all costs incurred after split off are variable. 

(LC.W.A.,FM) 

24. The annual budget of a company at 60% and 80% levels of performance is as under : 


Level of Performance 60% 4D% 

Rs. (*000) Rs. Qdtxn 

Direct Material 360 480 

Direct Labour 480 640 

Production Overhead 252 276 

Administration Overhead 124 132 

SeUing A Distribution Overhead 136 148 

“Tsn ItTr 


llie oomiMny is in great dUHcttltfes at the iKttmt iiKwimt ia adUnt its pfodiK^ 
and ii now operating at 50% level. 

The Sales revenue for die yew is eatimated at Re. 9.90,000. The XHieeton ate 
NrioaW«aaiideringiim»Bdliii opaiatlQw tiU the nuidce^ 
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Mi 


Market Research undertaking by the Company reveals that there is every 
indication that in about twelve months* time, the sales will pick up and the Company 
can comfortably operate at 75% level of performance and earn a sales income of 
Rs. 18 lakhs in that year. 

The Sales personnel of the Company do not want to suspend operations for fear 
of adverse reactioas in the market ; but the Directors want to decide the issue purely 
on flnancial considerations. 

If the manufacturing and other operations of the Company are suspended for a 
year, it is estimated that : 

(a) the present fixed costs could be reduced to Rs. 2.20.000 per annum. 

ft) the settlement costs of personnel not required would amount to Rs. 1,50,000. 

(c) the maintenance of plant has to go on and that would cost Rs. 20,000 per annum. 

(d) on resuming operations, the costs connected with opening after a shut-down 
would amount to Rs. 80.000. 

Submit a report to the Directors and indicate therein, based on purely financial 
considerations, whether it would be advisable or not to suspend the Company*s 
operation in the current year. (LClV.A.t Ftnal) 

25. A single product manufacturing company uses a sophisticated machine to produce 
Product *A’ . The machine can produce two units of product ‘A* per hour and the 
raw material cost per unit is Rs. 40 . The direct labour cost is Rs. 80 per hour and the 
variable overheads «iniuunt to Rs. 20 per hour. The sellinc^ price of the product is 
Rs. 160 per unit. 

The C'ompany at present spends Rs. 6,400 per month on regular maintenance. 
The managentent has observed tliat on an average the machine remains idle for 
100 hours a month due to break down. The cost of breakdown repa'rs amounts to 
Rs. 64,000. Since there is a vast potential for the sole of an increased volume of 
output, the management is seized with the problem of reducing breakdown houn. 

The Plant Engineer suggests tliat the present breakdown loss of 100 hours per 
month on an average can be reduced or eliminated if a scheme of additional preventive 
maiuicnancc is introduced. This sUreme will also bring down the breakdown repair 
costs as indicated below : — 


Breakdown Hours 

Preventive maintenance 

80 

60 

40 

2** 

0 

costs (Rs.) 

12.800 

25.600 

51.200 

1,02,400 

2,04,800 

Breakdown repair costs (Rs.) 

51.200 

38,400 

25,600 

1^200 

— 


During the stoppage of the machine, the direct laboui can be utilised elsewhere 
m the factory productively uplo 40 hours per month and bc>ond this the direct labour 
will remain idle. 

Advise llic management using the differential or incremental cost analysis, the 
level upto which the breakdown can be reduced to maximise profits consistent with 
effective minimum (X>sts. (I.CIV,A., Final) 



CHAPTER 10 

COST-VOLUME-PROFIT RELATIONSHIP 


Cost-Volumc-Profit Analysis. The main objective of an undertaking is to 
earn profit Profit depends upon a large number of factors, more important of 
which are the selling price of the product sold, its cost of manufacture, and the 
volume of sales effected. Each of these factors is inter-dependent ; selling price 
depends to a certain extent on cost if a desired profit is to be obtained, and volume 
of sales depends upon volume of production, which in turn is related to costs. 
Then again, cost is the resultant of the operation of a number of varying factors, 
such as, (i) volume of production, (li) product mix, (iii) internal efficiency or 
inefficiency in production, (iv) changes in the methods of production, (v) size of 
order, lot, or batch of products, (vi) si/c of plant or factory, and (vii) the cost 
procedure followedt like method of recovery of overhead, pricing of materials 
issues, method of wage payment, etc. Of all these, volume is perhaps the largest 
single factor which influences costs. Volume changes in a business are of frequent 
occurrence, often necessitated by outside factors over which management have 
u tually no control and as costs do not always vary in proportion to changes in 
levels of output, managerial control of the factor of volume presents a special 
problem. 

Objectives of Cost-Volttoie-Profit Analysis. From what has been stated 
in the foregoing paragraph, it will be seen that a close relationship exists between 
costs, volume, and profit. Analysis of this relationship opens up an interesting 
and useful field for the cost accountant. Cost-volume-profit analysis may be 
applied for profit planning, cost control, and decision making. The objectives of 
such an analysis are detailed below : 

(a) In order to forecast profit fairly accurately, it is essential to know the 
rdationship between profit and costs on one hand and volume on the 
other. 

(b) Sales and costs (other than the fixed costs) tend to vary with the volume 
of output. While establishing budgets for sales and variable costs, it is 
necessary to budget the volume first. Cost-volume-profit analyse is 
useful in setting up flexible budgets which indicate costs at various 
levels of activity. 

(c) Cost-volume-profit analysis is of assistance in performance evaluation 
for purpose of control. For reviewing profits achieved and costs 
incurred, the effects on costs of changes in volume are required to 
be evaluated. 

(d) Pricing plays an important part in stabilizing and fixing up volume, 
particularly in periods when business is slack. Analysis of cost-volume- 
profit relationship may assist in formulating price policies by projecting 
tfie effect wbi^ different price structures have on costs and profits. 



BRBAK'EVEN ANALYSIS 


513 


(e) As predetermined overhead rates arc related to a selected volume of 
production, study of cost-volume relationship is necessary in order to 
know the amount of overhead costs which could be charged to product 
costs at various levels of operation 

IMeasore of Voinme or Activity. Study of behaviour of costs and cost* 
volume-profit relationship needs proper definition of volume or activity which 
should be measurable with reasonable accuracy. Volume is usually expressed in 
terms of the following : — 

(i) Sales capacity expressed as a percentage of maximum sales 

(ii) Value of sales 

(iii) Units (or quantity) of sales 

(iv) Production capacity expressed as a percentage of maximum pi oduction 

(v) Value or cost of production 

(vi) Units (or quantity) of production 

(vii) Direct labour hours 

(via) Direct labuui value 

(ix) Nf achinc houi s 

The selection of a suitable volume index presents some difficulty, particularly 
when the problem is to choose an o\ei-all index to relate all items of cost in a 
department. The following consideiations should be taken into account in the 
selection of a measure for volume : — 

(a) Where production can be expressed in terms of common physical units 
such as tonnes, kilograms, litres, numbers, etc , such a Physical unit 
may be selected ai tlic volume index oi base 

(b) The base selected should itself be susteptibk to adequate control and 
It should not veiv often change oi fluctuate Consider ng this aspect, 
standard labour hours may for example, constitute a better base than 
actual laboui hour',. 

(c) The base selected should not be alTeetcd b\ f.ictors other than volume 
Judged from this view point, diicct labour cost is a poor index of volume 
as It IS subject to changes due to fluctuation in the rate or price factor and 
the cost of living index. 

(d) A suitable volume index would be that paitieular activity factor which 
causes the specific item of cost foi wliich tb- index is to be fixed, to 
vary with the increase oi decicasc in the factoi. Such conimtvn bases 
are labour hours, weight of materials handled, number of calls made by 
salesmen, etc. 

(e) The base selected should be easily understood. It should avoid 
complications and should require the minimum clerical expenditure in 
its separation. 

PresentatioB of Cost-Votame-Profit Relationship Data. Analysis of cost- 
volume-profflt involves consideration of the interplay of several factors, viz 

(a) Selling price 

(b) Vplpmepf sales 
33 
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(c) Product mix of sales 

(d) Variable costs per unit 

(e) Total fixed costs. 

The relationship between two or more of these factors may be, (i) presented 
in the form of reports and statements, (ii) shown in charts or graphs, or (iii) cstab* 
lished in the form of mathematical deductions with the help of suitable formulae. 

The presentation of cost-volume-prolit data in the form of statistical reports 
and statements under marginal costingand differential cost methods was illustrated 
in the previous chapter. Another illustration showing estimated profits and costs 
at different sales volumes is given here. 


FORECAST COST-VOLUME-PROFIT ANALYSIS 


Plant capacity 

70% 

80% 

90% 

100% 

Sales (units) 

7.000 

8.000 

9,000 

10,000 


Rs. 

Rs. 

Rs. 

Rs. 

Price per unit 

1.00 

1.00 

0.90 

0.80 

Sales value 

7,000 

8.000 

8.100 

8.000 

Direct labour 

700 

800 

900 

1,000 

Direct material | 

1,400 

1,600 

1,800 

2,000 

Factory o\erhcad 

700 

800 

900 

1,000 

Administration and selling overhead 

350 

400 

450 

500 

Total variable cost 

3,150 

3,600 

4,050 

4,500 

Contribution margin 

3,850 

4.400 

4,050 

3,500 

Fixed factory overhead 

1,000 

1.000 

1,000 

1,000 

Fixed administration and selling overhead 

500 

500 

500 

500 

Total fixed co^t 

1,500 

1,500 

1.500 

1.500 

Profit 

2,350 

2,900 

2,550 

2,000 

Margin ratio (contribution ■ sales) 

0.55 

0.55 

0.50 

0.44 

Return on sales (profit : sales) 

0.33 

0.36 

0.31 

0.25 

Capital employed 

20.000 

21,000 

22,000 

25.000 

Return on capital (profit - capital 





employed) % 

11.75 

13.81 

11.59 

8.00 

Turnover (sales ’ capital employed) % 

35 

38 

37 

32 

Break-even Analysis. (Graphical approach) 

Break-even 

analysis 

may be 


made with the help of charts or through mathematical formulae. Charts which 
depict cost-volume-profit data are visual aids which serve to dramatise the eflbct 
of changes in cost, volume, and profit. Like other charts, they impress effectively 
and tell their stories at a glance. One such chart is the Bre^-even Chart whkh 
besides picturing on graph the total cost, fixed and variable costs, sales revenue, 
and the profit or loss at various volumes, shows the Break-even Point for the 
business. The break-even point is the sales volume at V'hich there is neither profit 
nor loss, costs being equal to revenue. 

There are numerous ways in which break-even charts are prepared depending 
upon the purpose which they are meant to serve and the details which they are 
required to exhilut, A sim|rie break-even phait is prepared in the manner stated 
pverieaf. 
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(i) The X axis on a graph represents volume and the Y axis represents 
costs and revenue (sales value). Volume may be represented by one of 
the bases already discussed. The base is selected according to needs, 
usually as a percentage of stated capacity expressed in terms of sales 
units or sales volume. The former is more suitable if fluctuations and 
distortions due to price changes arc to be avoided. 

(ii) The ‘sales line’ showing the revenue at various volumes is drawn. 

(iii) The next step is to draw the ‘cost line’. This shows the cost at various 
volumes. 

(iv) The point where the sales and cost lines intersect is the break-even 
point and the volume at which this happens is the break-even volume. 
The perpendicular distance between the sales line and and the cost line at 
a given volume, represents the profit or loss at that volume. At the 
break-even volume, this distance is zero indicating no profit or loss. 

(v) The angle which the sales line makes with the total cost line is known 
as the angle of incidence. 



A simple break-even chart is shown in Fig. 1 0. 1 . The method of draw ing the 
chart is illustrated in the example given below. 


EXAMPLE lO.l. 


You are given the following data for the coming year 
Budgeted output 
Fixed expenses 
VariaNe expenses per unit 
Selling price per unit 


for a factory : 

80,000 units 
Rs. 4,00,000 
Rs. 10 

Rs. 20 


Draw a break-even diart showing the break-even point. 

If the selling price be reduced to Rs. 18 per unit, what will be the new break-even point? 

{l.C.W.4.,riaer) 


answer : 


On the graph CRg. 10.2X the horieontal axis represents the various levels of budgeted 

otdput and the veitietl ggto represents the cost as well as sales value (revenue). 
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OUTPUT (IN THOUSANDSOF UNITS) — -> 

Fig. 10.2. Change in Break-even Point on Reduction of Selling Price 

Variable expenses at 80,000 units - Rs. 10 80.000- Rs. 8,00,000 

Total cost at 80,000 units -Rs. 4,00,000 -| Rs. 8,00,000 Rs. 12,00,000 

Sales for 80,000 units Rs. 20 > 80,000 Ri. 16,00,000 

The break-even point as seen from the graph is 40,000 units. 

When the selling price is reduced from Rs. 20 to Rs. 18 per unit, the new sales line is 
drawn by taking the total sales levcnue for 80,000 as Rs. 18 • 80,000 Rs. 14,40,000. The new 
break-even point as read out from the graph is 50,000 units. 

We know that fixed co.sts remain fixed only within a specified range of activity 
and with change in the activity beyond that range, the fixed co.sts take the form 
of stepped costs (see Page 190). If, therefore, a break-even chart is required to 
cover activities over a long range, the graph will be as shown in Ftg, 10.3. 

Another form of the brcak-cvcn chart known as the contribution break-even 
chart is given in Fig. 10.4, In this chart, the variable costs arc shown first, above 
the base line and the contribution margin at any volume of sales may be read 
from this chart The chart also clearly indicates that at all volumes below the 
break-even, the sales are unable to recover the fixed cost. 

Detailed (or analysis) break-even charts (Fig, 10,5) may be compiled to 
exhibit details of the variable costs under the various elements of costs such as 
direct material, direct labour, variable factory overhead, variable administration, 
selling and distribution overhead, and the appropriations of profit to taxes 
dividends, reserves, etc. 

Break-even charts may also be prepared in conjunction with standard costing 
and budgetary control systems. These charts may be termed control break-even 
Otaris. One such chart, is given in Fig. 10.6. Two fepsrale |jiw9 of budgeted 




VOLUME 

Pig. 10.4. Contribution Bteak-ewn Quft 
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Cash flow break-even chart is a special type of break<even chart which may 
be utilised to determine the volume at which cash breaks even, i.e. the point at 
which cash flow will be available just enough to meet the immediate cash liabilities 
like payment of loan, interests, taxes, preference share dividends, etc. In drawing 



VOLUME (SALES) y 

Fig. 10.5. Detailed Break-even Chart 


this chart (see Fig. 10.7), the fixed costs arc separated into two portions, vi^. those 
fixed costs for which immediate cash is necessary and those which arc mere 
adjustments like depreciation and deferred expenses for which immediate payment 
is not required to be made. The fixed costs requiring cash payment are plotted 
first, just above the base line and the second category of fixed costs is plotted last. 
Variable costs are assumed to need immediate cash outlay. 
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Fig. 10.7 Cash flow Break-even Clurt 

A per unit profit graph may be drawn to show more clearly the influence 
of fixed costs on the product unit cost. Such a graph has been shown in Fig. 10.8. 
'I he data assumed for the graph arc as follows 

Selling price Rs. 400 per unit 

Variable costs Rs. 200 per unit 
Total fixed costs (within the relevant range) Rs. 5,000 

Another variation of the break-even chart is a profii-\oiumc chart , also 
called’ profit-volume arntysh graph. In this chart (Fig. 10.9), the hori/ontal axis 
represents the sales volume and the vertical axis shows ^ rofit or loss. The diagonal 
line represents the total marginal contribution of the business. The point at which 
this line cuts the horizontal axis is the break-even point. The horizontal line at 
zero profit level represents the break-even point where there are no profits or losses. 

Profit volume charts are pictorial presentations of cost-volume profit 
relationship and are particularly useful in, (i) determining the break-even points 
and showing the cflfcct on profits of charging different prices for a product, 
(ii) showing in the case of multi-product situations, the effect of product mix on 
break-even point and profits, (iii) showing the deviations of actual performance 
(profit) from the planned performance, and (iv) forecasting the costs and profits 
which would result Ikom changes in sales volume. Fig. 10.10 illustrates the 
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volume profit relationship and the ba.ik-c\en points and profits at the different 
price levels for a product In Hg Id II, individual bicak-cvcn points for each 
of the SIX different products tondituung a particular saies mix aie shown The 
break-even points could othciwisc be obtained b> compiling six different 
bieak-even chaits, one for each product It will be seen that there are no 
break-even points tor products I) 1 and b The position in respect of product 
i and f IS all the moio pcculi u in as much as A>r pioduct I , marginal contribution 
IS ml, the sale value being equal to the van iblc cost, and m the case c * oroduct F, 
the contribution is a minus hgutc, thj van iblc cost buing more than the sale value. 



Fig. 10.11. Profit Qiart showing Individual Break-even Points for Several Products 

If it is desired to determine the combined or overall break-even point for a 
product mix instead of separate break-even points for individual products 
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comprising the mix, use may be made of what is called a Profit Path Chart. The 
profit path for each product is charted ; the product selected for charting first is 
the one with the highest P/V ratio. (P/V ratio has been discussed in a later section 
of this chapter.) The profit line starts from the fixed cost point and extends up 
to the profit points for the product. The line for the second product starts at the 
point where the first line ends. The charting is continued in this manner till the 
profit point for the last product is reached. The total profit path is the 
line extending from the fixed cost point to the profit point reached by the last 
product. The volume point where the total profit line intersects the horizontal 
axis (sales volume line) is the break-even point for the product mix. The method 
is illustrated below : 

EXAMPLE 10.2. 

The following figures apply to a m.'inufacturing company producing a wide range of 
products which may be classified into three main groups : 

Product group Annual sates 

Rs. 

A 30,00,000 

B 30,00,000 

C 35.00,000 

The fixed costs total Rs. 25,00,000 
Plot on a graph the marginal income slopes for the product 
enable you to plot the average marginal income slope for the total 

ANSWER : 

Statistics required for plotting the graph arc arrived at as folimvs. (figures are in 
’00000 Rs.) : 


Viiiiahle tost 
Rs. 

10,00,000 

20.00. 0tX) 

30.00. 000 

group in alph-ilKiical Older to 
output. (t.C.\t.A..P,.iy) 


Product 

Annual 

sales 

Progressive 

sales 

Variable 

cost 

Progressive 
Variable cost 

Mafginal 

contribution 

(Progressive) 

1 

! 

Fixed 
! cost 

1 

1 Met profit 
(Progressive) 

A 

(X) 

30 

30 

10 

10 

20 

25 

(Y) 

(-)5 

B 

30 

60 

20 

30 

30 

25 

S 

C 

35 

95 

30 

60 

35 

25 

10 


The data (X)and(Y) arc plotted on the X and Y axes respectively, on the graph (Fig. 10.12). 


Break-even charts may be drawn for showing optimum output or optimum 
sales. In all the illustrations given above, it was assumed that costs and sales are 
represented by straight lines. In practice, sales may fall off at higher volumes 
^rioe might have to be reduced) and the variable costs may not vary in dkcct 
proportion to the load. In such cases, the sales values may be represented by a 
curve and the costs may be represented by a line of regression. The point at 
which Uw vertical distance between the sales curve and the total cost is the maximum 
denotes the maximum profit point and the sales volume at that point is the optimum 
output This is iUust.mt^ in Baain{d«n 10.3 and 10.4. 
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I XAMPLB 10 3 

A t<»mpany manuf4»cturts a machine which IS "laid at Rs 10,000 In the year 1984 monthly 
accounts showed the following figures , 



Unity nwde 

Total tostt 

Profit 


and sold 

Rs ('000) 

Rs (’000) 

January 


12,000 

3,000 

Fcbruar> 


10,500 

3,250 

March 

1,200 

10,000 

2,000 

Apiil 

1,700 

U 750 

4;i50 

May 

1,700 

10,750 

2,250 

June 

1825 

n,ooo 

5,250 

July 

1,100 

10,000 

1,000 

August 

825 

8,500 

250 (k 

September 

2,175 

14,500 

7,250 

October 

1,900 

14.000 

5,000 

November 

1,575 

11,500 

4,250 

December 

975 

8,500 

1,250 

Present these figures graphically 

1 

o 




(a) the effect of volume on profit ; 

(b) the fixed expenses of the company per month ; 

(c) the profit-volume ratio. 


{ICMA.Pt IV— Adapted) 


ANSWER > 

With the help of the data givan, a scatter diagram is drawn (Fig 10.13). The 
axis represents sales volume and the vertical axis the profits (both drawn on the same scale). 

point where the ragresskm line meets the vertical axis represents the fixed cost. 

(a) Effect of volume on profit : The profit for any volume can be read out friwn the graph. 

(b> Fixed eapeoaea: Rj. 36^5 iakhs per year, or Rs 3.02 lakhs per month. 

The slope of regmision line (l.e. the angle vAich this line makes with the horuontal axis) 
h 16* (approx.) if the horizontal and vertical axes are drawn on the same scale. 

ThereftiiB, profft.yaliiBie nitio<*tafl 26**"0A95‘*49.S% (approx.). 
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This may be proved as follows ; 
u) Sales (Rs lakb) Conti ibution (Rs. laktii 
R> 217 50 Rs 72.50 Rn 3A 25 

Rs. 97.50 Rs, 12.50 r Rs. 36.25 

Rs. 120.00 Rs. 60 00 


p-y - 


Rs. 60.00 _ 
Rs, 120,00' 


•50% 


In place of profit, the figures for contribution could also be adopted. Thus. 
Contribution P f F -S— V 


. Contribution ^ S— V _ P l-f 
Volume S S 


Rs. 12,50,000+R<. 36,25,000 
Rs. 97,50,000 


'-O.SO-SOJi 


(lO Profit : 1,000 units 
1,400 units 
2,000 units 


Rs. 14,00,000 
Rs. 34,00,000 
Rs. <3,75,000 
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EXAMPLE 10 4 

An undertaking sells its sole pioduct <tt Rs 1,000 per muric Ion at the present level of 
output and salcj of 10,000 metric tons per >t. Vai laWe eo t of production is Rs 200 per metric 
ton and fixed tests amount to Rs 100 I ikhs pi r sear T lie mai ket foi the pi nduct is sufficiently 
clastic and the surplus capacity of the undcit iking if propcily ut I -.td can push up the output to 
40,000 metric ti)!!** per year without any incrcise m tixid costs Pioduciion can, however, be 
immediately stepped up to 50,000 mcti le to > pci year piovided an iddiiional 50 per cent over the 
picsent fixed costs is incurred, and wiili this incrci e in the level of Ii\id costs, output may be 
increased up to 90 000 metric tons pt r ye. i 


The sales dcpaitmcnt of the undeitikine riports that the mirkei demand is capable of 
espan ion in aieordancc with t ic lollov n g piie seheduL 


Sak y 

Sales Pi Id 

Siks 

^ ties Pme 

(in ihoii i »<ls 

(Pli met c 

(in thnusd'ids 

(per metric 

1)1 rut lie ions) 

ion) 

of mtlnc tons) 

ton) 

10 

R 1 000 

(>0 

Rs 

900 

20 

Rs 1 OOi) 

70 

Rs 

850 

10 

R 1 

SO 

Rs 

725 

4^) 

Rs 92^ 

90 

Rs 

600 

so 

Rs 920 





Wit'iiln hi'pof i ba il iseneha l iMirmine tlie optimum sales solumcloi du product 

'I C H A rinal) 


ANSWl R 

Ilu d ila f ti plotliiip till giaph (I ig 10 1 IS computed as follows 


S tk i 

Sf/A ' \alht 

) urulhU iO'its 

I tud ( 


(M 1 ) 

(K inlaV^i ) 

(Rs in ] ikh ) (R> 1 ) * kI\n) 

(R^ in 1 ikh's 

10 O^K) 

\m 

20 

1(«) 

120 

20 000 

200 

10 

I0() 

no 

10.000 

too 

(i0 

100 

K>0 

40 000 

170 

H) 

100 

ISO 

50 000 

R>0 

100 

150 

250 

60,000 

S40 

120 

150 

270 

TO.OOO 

595 

UO 

150 

290 

80,000 

580 

UxO 

150 

110 

90,000 

540 

ISO 

150 

130 

It will be seen 

from the chart that the optimum sales 

solumo, I c. 

the sales at ^hich 


maximum profit is obtained is 70,000 mcinc tons pet yc ir 

The same mtdt ma^ be obtained by means of the calculations on the next page. 



COST & SALES (Rs. IN lakhs)' ► 

100 200 300 400 500 600 
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Sales 

Sales value 

Variable cost 

Marginal 

units 

M. Tons COOOs) 

(Rs. in lakhs) 

(Rs. in lakhs) 

contribution 
(Rs. in lakhs) 

10 

100 

20 

80 

20 

200 

40 

160 

30 

300 

60 

240 

40 

370 

80 

290 

50 

460 

100 

360 

60 

540 

120 

420 

70 

595 

140 

455 

80 

580 

160 

420 

90 

540 

180 

360 


The contribution is optimum at the level of 70,000 metric tons. 


OPTIUUU POINT- 



20000 40POO 60000 80000 fpQPOO 

SALES UNITS ► 

(M.T0N8) 


Fti.10.14. Onvhdio«4isOplhiiimL^ 
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Mathematical Relationship between Cost, Volume and Profit. Break-even 
analysis may be made mathcmatitally by establishing algebraic relationship 
between cost, volume, and profit 

If S Sillcs price per unit 

U loliil output units, I i \olumc of activity 
F Fixed cost 
V Variable cO'it per unit 

P Profit 

Contribution margin U S U V 

Com. Ibunon ma. g.n pc. unit margM _ i 

Foi il output units 

Conlnbution marg... . ,l.o (P, V ,ai. » 

Total sates revenue 


U S u.v 

- U - s V 

U S U/V ,s-v 
US T" 


S lies 1 oi il cost I Pi ofM (h ixi d cost f Variable cost) f Profit 
or U S F t U V t P 

At biLak L\cn P 0 

. u^s rtUsV 


Ihus Break cscn point (iii units) 


( 1 ) 


I ixea t. ost 

Sales revenue per unit Variable"" :o ^ pcF unit 
Fixed Cost 

Contnbiiuon nnrg t pci unit 

II the bu ik-cvcn point i tcquiicd in rur*ec dcs value (i c U S), the c I’ation will be 
I'l billows 

U - (tiom al>t)\0 or U S i — ^ ^ 

S V b V S V 


S V , 

Hut — Contribuiio i luaigin ratio oi P/V ( ec Page *^2S) 
Thus, Break-even point (m lupee sales) 


P/V 


U) 


It ma> be noted that break-even point in lupcc sales mav also be obi uned bv multiplying 
the bietak^vcn units by the unit sale pnte fins ealeulation bv the short cut method ill not, 
however, be pi>ssiblc if unit piiec and unit variable costs aic not a il ibic tnd whcie the company 
needs overall break-even salts for a saiielv ot pioduets manufaclurcd and sold by it 

Formula (i) may also be derived fn>m the brcak-c\cn chart as follows • 

If yi Sales revenue 

y* Fertal cost 

a^ f j Sales per unit of volume (T his represents the siopt ol iht sales line) 
as Variable cost per unit of volume (I Iiis represents the slope of the cost line) 

X Volume in units 

F »» Fixed cost 

The sales line in the break-even chart may he represented by the equation yj-’ajX, and the 
costs hoe may be represented by the equatton* Yi^atX+F 
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When the business breaks even, Sales —Costs, i.e. yi— yi or a^x-atX+F 

F 

or x-* 

ai— a^ 


i.e., break-even volume in units 


f*jxcd Cost 

Sales per unit of volume minus variable cost per unit of volume 
Fixed cost 

Contribution margin per untf 


The application of the above formulae is illustrated in the example given below : 


EXAMPLE 10.5. 


From the following data, calculate : 

(i) Break-even point expressed in units and in amount of sates in rupees. 


(ii) Number of units that must be sold to earn a profit of Rs. 6,00,000 per year. 

Sales price Rs. 20 per unit 

Variable manufacturing cost Rs. 1 1 per unit 

Variable selling cost Rs. 3 per unit 

Fixed factory overhead Rs. 5,40.000 per year 

Fixed selling cost Rs. 2,52,000 per year (/.C. IV.A,, Final) 


ANSWER : 


(i) Sales -- Variable cost + Fixed cost + Profit 
If u be the units for break-even. 

# 

Rs-aOz-u -Rs.(ll + 3) -u f Rs. (5.40,000 i 2,52.000> I 0 
Therefore, u 1,32,000 unit',, wh>ch i, equal to 1,32,000 ■ Rs. 20 Rs. 26,40,(X)0 of 
sales. 

Or taking the variable co,l a-, percentage of sales (here, 70%) and x as the sales volume 
at break-even, 

l.Ox 0.7x t Rs. 7,92.000 
Therefore X Rs. 26.40,000 


or. Applying formula (I) on P.igc 527, 


Break-even point 


Fixed Cos'S 


Contribution margin per unit 

7,92,000 

" 


1,32,000 units 


5,40,000 ( 2,52,000 
20-(IH J) 


This is equivalent to Rs, 26,40,000 of sales. 


(ii) If V be the number of units required to earn a profit of R$. 6,00,000 per year. 
R*. 20/: V - Rs. I4y V I- Rs. 7,92.000 ! Rs. 6,00,000 
Therefore, V -2,32,000 units. 


Profit-Tohinie Ratio (P/V Ratio). Earlier we had referred to the method 
of determining the relationship between cost, volume, and profit by means of the 
Profit-volume Ratio (P/V ratio). This ratio is also known as contribution margin 
ratio, marginal income ratio, contribution to sales ratio, or varUdtle profit rath. 
P/V ratio (usuaUy expressed as a percentage) is the rate at whkh contribution 
oiargin increases with the increase in volume. 
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The formulae for P/V ratio are 

Contribution margin 

r/v — 

Sales 

Sales— Variable co st 
Sales ^ 

^ j Varidblt cost 
Sales 

With the help of the formulae the vai table cost and break-even point can be 
computed if P/V ratio is kp'^nn. 


Jn the profit chart (Fig 10 9), P/V is represented by the slope of the profit 

line This can be worked oul directly from the chart as shown below : 


Sates 

Rs ISOOU 
Rs 25,000 


Contribution 
Rn 1000 Rs 5,000 
Rs 7,000 Rs 5.000 


Rs 10 030 

C hinge in contribution, (P) 
C hangc in salts \alut (t ) 


P V 


Rs 4 000 
R 10 000 


40% 


Rs 4000 
Rs 4000 
-Rs 10000 • 


P/V ratio IS a useful guide to the management for determining the profit 
changes which result from chances in volume The profitability of small individual 
sectors of the business such as product lines, siles .iicas, salesmen, methods of 
>aJes, and classes of customers may bo compared with the help of ib's •■alio P/V 
ratio for individual lirn s is one of the important ratios selected f> i intcr-hrm 
comparison A high P/V lalio lor a business indicate that a slight increase in 
volume without any increase in the fixed cost would result in higher piofits This 
would be a pointer to increased silcs promotion eftorts for increasing volume 
The P/V formula mas also be used for detti mining the desired volume of output 
for a specihed amount ol prolit In a protluct nii\ the profit margin on the 
various products may be t isilv studied without taking costs and price* separatclv 
into account A product with low P V' ratio indicates low profitability so that 
ctTorts may be made to increase or impiovc the P V ratio bv raising the sale price 
of the product, or by reducing variable and direct costs Prolitability may also be 
improved by concentrating on the manufacture of odv those products which 
show a high P/V ratio. It should be noted that P/V ratio is not affected by any 
decrease in fixed overhead, although any such decrease would increase the total 
profit 

lake many other ratios, P/V ratio should not be taken m isolation as by itself 
It does not give much information, costs arc not relevant in the calculation of 
P/V ratio, erroneous conclusions may be anivcd at by a mere reference to the 
P/V ratio only. 

Margin Safely, Sales beyond the break-even volume bring in profits 
Such sales represent a margin of safety expressed as a ratio or percentage .V/S. 
where AfunMaiiin and Sf«»SaIc 8 value, 

34 
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Actual total sales minus Sales at break-even point 
Actual sales— Sales at break-even 




xlOO 


Sales 

If actual and break-even sales are Rs» 50,000 and Rs. 40,000 respectively, margin of safety 
on total sales is, 

Rs. 50,000— Rs. 40,000 


Rs, 50,000 


'XIOO-^ 20% 


When computation of margin of safety is required for planning, budgeted 
sales are substituted for actual sales in the formula. 


The soundness of a business may be gauged by the size of the margin of 
safety. A high margin of safety shows that the break-even point is much below 
the actual sales so that even if there is a fall in sales, there will still be a profit. A 
small margin, on the other hand indicates a difRcult position. If a low margin of 
safety is accompanied by high fixed cost and high contribution margin ratio, 
action is called fbr reducing the fixed cost or increasing sales volume. But if the 
margin of safety as well as the contribution ratio arc low (the fixed cost being 
reasonable), the situation requires that efforts should be made towards reducing 
the variable cost or an increase in the selling price should be effected. 


If F— fixed cost, V— output volume (units) and v -variable cost per unit, we have 


MiS '^S-B.E.poini-^S- 


FS 
5 — V 




5 S PtV 


or 


F5 
5 - V 


t 

PtV 


tS 

Substituting the value of — obJained from (b) in ia). wc have 


A//.S 5 


PIV 


(a) 


(b) 


Another method of expressing the margin of safety is as follows ; 
Margin of safety/P/K ratio- Profit, or MIS/ PfV - P 



If net profit is 10% and P!V ratio i% 50%, margin of safety wilt be, or 20% 

The margin of bafety may be improved by taking the foliowiog steps 

(i) Lowering fixed costs ; 

(ii) Lowering variable costs so as to improve marginai contribution ; 

0ii) Increasing volume of sales, if there is available capadly ; 

(iv) Increasing selling price, if the market permits ; 

(v) Changing the product mix so as to improve cofitribotioii. 
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The calculation of P/V ratio and M/S is illustrated in the examples given 
below : 

EXAMPLE 10.6. 

(U In a company : Sales Ks. 1,00,000 

Fixed cost - Rs. 20,000 
B.E. Point Rs. 80,000 
Dotcrminc the Profit. 

(ti) What would be the sales, if, 

I ixed cost ■ Rs. 10,000 
Profit - Rs. 5,000 
B.E. Point »Rs. 20,000 


ANSWER 


(i) At B.E. point, Marginal contribution fixed cost - Rs. 20,000 

Margin-d ontnbution Rs 20,000 
' “ Sales “ Rs 80,000*"" '• 

For Rs. l,OO,O0O of sales, marginal contribution 

= Rs. l,OO,0OOx2S%-R.s. 25,000 
and Profit -Marginal contribution nunus Fixed cost 

Rs. 25,000 Rs. 20,000 --Rs. 5,000 

(ii) Marginal contribution at B.E. point ^ Fixed cost Rs. 10,000 
20 . 000 ”’®/* 

Marginal contribution from sales bc>ond B.E. Point Profit Rs. 5,i*00 
Marginal contiibution 


Sales bc>s>nd B L P« iit“ 


PIV 


Rs <.000 

* 


Rs 10.000 


Total aales Sides at B.L. point plus Sales beyond B 1 point 
"■Rs 20,000 < Rs 10,000 Rs. 30,000 


EXAMPLE 10.7. 

The foliewins figures iclate to a company manufactuni varied range of products . 


ro/ol Saks Total Cost 

Rs. Rs. 

Year ended 3Ut Dec., 1984 39.00,000 34,80.000 

Year ended 3Ist Dec., 1985 43,00,000 37,60,000 


AMumiogatability in prices, with variable costs carefully controlled to reflect predetermioed 
relatiottthipa, and an unvarying flguro for fixed costs, calculate ; 

(a) the praflt/viriunie ratio, to reflect the rates of growth for profit and for sales ; and 

0>) other pDgt tgam to he deducted firom the dau. {LCM.A., PImt/ ^ d dg pi e d ) 
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ANSWER : 

Sttlen Variable Coairibulion Fixed Total Prii/it 

cav/A costs costs 

(5) IV) (in (F) 

1984 R$. 39,00,000 Rs. 27,30,000 R$. 11,70,000 R$. 7,50.000 Rs. 34.80,000 Rs. 4,20.000 

1985 Rs. 43,00.000 Rs. 30,10,000 Rs. 12,90,000 Rs. 7,50,000 Rs. 37,60,000 Rs. 5.40.000 


Rs. 4.00,000 

Rs. 2,80,000 „ ... 

(Variable cost= ^ 4 

(S- V) 

(d) Profit voliune ratio 


Rs. 2,80,000 


6 ' 


1984 


1985 


Rs. 11,70,000 
Rs. 39,00,000 
Rs. 12,90,000 


XlOO- SO-. 

X 100- 30;; 


Rs. 43,00,000 

(b) Other figures arc : 

Break-even point F-.-Pil 

_ 25,00,000 

30 

Margin of safety -Sales-B.E. point, or-S-F rP/V 

1984— Rs. 39,00,000- Rs. 25,00.000 Rs. 14,00,000 
Rs. 4,20, 000_ Rs. 4,20,000 
30 


or 


30% 


IUU»KS. 14, 


1985- 

Fixed Cost 
Sales 

1984- 

1985— 

Net Profit 
Sales 

1984- - 

1985- 


or 


Rs. 43,00,000-Rs. 25,00,000 -Rs. 18,00,000 
Rs. 5,40,000 


30% 

Rs. 7.50,000 
Rs. 39,00,000 
Rs. 7,50,000 
Rs. 43,00,000 

Rs._L2Oj00O 

Rs. 39.00,000 
Rs. 5,40,000 
Rs. 43,00,000 


- Rs. 18,00,000 

19% 

17% 

10 . 8 % 

-12.6% 


EXAMPLE 10.8. 


The sates turnover and profit during two pernids were as foilnws : 

Saks Prttfit 

Period I Rs.201aklu Rs. 2 lakhs 

Period 2 Rs. 30 lakhs Rs. 4 lakhs 

Calculate : 

(0 PIVntio. and 

(iO the sales required to earn a profit of Rs. 5 lakhs, (f.C. iMr) 
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ANSWER: 


(t) Period 1 
Period 2 


Salet 

Rs 20iakht 
Rs 301akh^ 


DifTcrence 
PIV ratio 


Rs. 


lOldkhs 

2 lakhs 


Rs 10 lakhs 


20” 


Profit 
Rs 2 lakhs 
Rs 4 lakhs 


Rs 2 lakhs 


(ii) Fixed cost. Period 2 

Contribution -»20% of Rs 30 lakhs 
Less Profit 


Rs 6 lakhs 
Rs 4 Ukhs 


Fixed costs 

PIV 

or Sales vain.** 


I ixcd cost 1- Profit 

* - - - — - 

Sales value 
^Fixcdowt I Profit 
PlV 


Rs 2 lakhs t-Rs 5 hkhs 
20 % 


Rs lakhs 


Rs 2Kkhs 


rXAMPLE 10 0 

A company has annual fixed costs of Rs 1,40 0(X3 In 1983 sales amounted to 
Rs 6,00,000, as compared with Rs 4 so 000 in 1982 and profit in 1983 was Rs 42 000 higher 
than that in 1982 


(t) At what level of sales does the company break even ? 

(ii) Determine profit or loss o i i forecast sales solumc of Rs 8,00,000 
(ill) If there IS a reduction in scll.ng price by I0”i m 1984 and the company dcsites to earn 
the same amount of profit as in 1983, what would be the required sales solume 7 

iCU,\tCom) 


ANSWER • 


(i) P/V ratio 
B E. Sbiics 


Rs 42,000 

*Rs 6,0O,O00u-Rs, 4,50,000 
^ Fixed cost Rs 1,40,000 
" Pjv 28% 


28% 

Rs 5(30,000 


(it) Contribution for sales solume of Rs 8,00.(X)0 

^PlV^S 28%sRs 8,00,000 Rs 2,23 000 
Profit Rs 2,24,000 -Rs 1,40,000 Rs 84 000 
(ill) Contribution in 1983 28 %xRs 6,00,000 Rs 1 68,000 
This has to be maintained in 1984 

In 1984» the sales volume and contributam consequent upon 10 reduction in price are * 

Rx 6,00,000-^10% of Rs 6,00,000 Rs 5,40,000 and 

Rs, 1,68,000—10% of Rs 6,00,000«Rs 1,08,000 respectively 


PIV 


tU. 3,40.000 • 


The required tales volunie for earning contribution of R<. I,6tt.000 is, ihcretore. 


Rs l,%8.000 

- - 1 1 1 *** 


Rt.S.40,000 
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Middpie Products and Cost>Profit Analysis. So far we have discussed the 
cost>voIuine>profit relationship in firms manufacturing a single product. Where 
a firm produces multiple products, the total profits would depend upon : 

(i) the sales mix ; 

(ii) the sales volume selling price and variable costs per unit for each 
product ; and 

(iii) the total fixed costs for the period, of all products. 

In case of multiple products, two types of sales mix may arise, viz. (i) where 
the units sold of each product are in the same proportion, e.g. 50% of product X 
and 50% of product Y (ratio 1 : 1) and (ii) where the units sold of the various 
products are not in the same proportion, e.g. 60°^ of product X and 40% of 
product Y (ratio 3 ; 2). 

Where the sales mix consists of individual products in the same proportion, 
cost-volume-profit analysis is made by calculating the average sales price per 
unit, and average vari|blc costs per unit in order to obtain the average contribution 
margin and the average P/V ratio, as illustrated below : 

Sales mix Total units in Awrage for the 

Miles mix sales mix 



1 unit 

1 unit 

Total 






X 

Y 






Pier unit : 








Sales price 

Rs. 12 

10 

Rs. 22 

2 

Rs 22 

2 

Rs. It 

Variable cost 

Rs. 8 

Rs. 7 

Rs. 15 

2 

Rs. 15 f 

2 

•Rs 7 5 

Contribution 








margin 

Rs. 4 

Rs. 3 

Rs. 7 

2 

Rs. 7 

2 

Rs. 3.5 

P/V 

4/12 

3/10 

7/22 






Total Fixed cost Rs. 1,00,000 per year 
With the data given above, break-even point (m vales units) 

_ Rs. 1,00,000 (Total Fixed Costs) 

* Rs. 3.5 (Av»age contribution margm per unit of wiles mix) 
•=•28,570 units 


Since the vales of the two 
will be : 


Units 


products are in equal proportion, the 
Rupees 


bivak-even points of each 


Product X : 14,285 units or 14,285 xRs. 12 - Rs. 1,71.420 
Product Y : 14,285 units or 14,285x10 - Rs. 1,42.850 


follows : 


28.570 units Rs. 3.14,270 

The break even point in rupee sales for the sales mix may alio be directly as 


. ^,_Rs. 1,00,000 (Total fixed cost) ^ 

BrMk-ovenpoint (rupees) - 


lo die odwf sitoatiofl when the producti in the sake nix ate not in the 
IMie i^rdportiaa, analyiit is made by computing the weighted averagee. If for 
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instance the sales mix in the above example is changed to 3 units of X and 2 units 
of Y, the calculations will be made as follows : — 



Sales Mix 

Total units in 

Average for the 



Sales mix 

Sales mix 

3 units 

2 units 

Total 


X 

Y 




Sales 

Rs. 36 
(Rs. 12 0) 

Rs. 20 
(Rs. 10*^2) 

Rs. 56 

5 

0^2) 

Rs. 11.2 (Rs. 56->S) 

Variable costs 

Rs. 24 
(Rs. 8..3> 

Rs. 14 
(Rs. 7^2) 

Rs. 38 

5 

Rs. 7.6 (Rs. 38^5) 

Contribution margin 
P/V ratio 

Rs. 12 
12/36 

R.S. 6 

6 20 

Rs. 18 
18/56 

5 

Rs. 3.6 (Rs. 184-5; 


Fixed cost Rs. 1,00,000 per year 

Rs 1 00000 

Break-even point (in units) ir-Vi — *27,778 (rounded off) 

Rs. 3.0 


Bieak-even points for individual products arc : 
Units 


Rupees 


Product X . 
Product Y : 


27.778 , 

-T 

27.778 , 


16,667 Rs 12 -Rs. 2.00.0CU 
11,111 >fRs 10 -Rs. I.U.IIO 


21.778 units Rs 3.11.114 


If directly calculated, brcak-evcn point in rupees for the s -Ics mix 


Rs. I,00.0W 
“ 18,56“ 


Rs. 3.11,111 


Another example to illustrate the calculation of overall break-even point for 
a multiple product company is given below : 


EXAMPLE 10.10. 

(a) Alcos Ltd. manufacture and sell four type f pi oducts untlci the brand names A, B, 
C and D. The sates mix in salue compiises 33|*a. *111*0. li>l*o. 81?* of A, B, C and D 
respectively. The total budgeted sales (100%) arc Rs. 60.000 per month. Operating costs a« : 

Variable costs— 

Product A 60% of selling price 

B 68% of selling price 

C 80% of telling price 

D 40%ofsri]intpriee 

Piited cost— Rs. 14,^^ PM ittooilL 

nio brssk-even point foe the products on an overall basis. 
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(b) It has been proposed to Change the sales mix as follows, the total sales per month 
remaining Rs. 60,000. 

Product A 25% 

B 40% 

C 30% 

D 5% 

Assuming that the proposal is implemented, calculate the brenk-even point. 

{! C.W.A., Rital) 

ANSWER : 


(a) 

Product -i 

Product B 

Ptodtuf C Product D 

Total 

Sales mix 

33^0 

41 To 

16*\ 

8*% 

100% 


Rs. 

R^. 

Rs 

Rs. 

Rs. 

Sales 

20,000 

25,000 

10.000 

5.000 

60,(X)0 

Variable cost 

12,000 

17.000 

8,000 

2,000 

39.000 

Marginal contribution 




21.000 

P/V ratio 


21,000,60,000 7 20 



Break-even point 

f ixcd o>st Rs. 
P/V ratio 

14,700 ^ 

7 20 

42,000 .>f sales. 



(*■ The revised contribution on change of sales ipiv is as folK>svs : 




A 

B 

C' 

D 

Total 

Sales mix 

25% 

40% 

10’', 

5% 

100% 

Sales value 

15,000 

24,000 

18,000 

3,000 

60,000 

Variable cost 

9,000 

16,120 

, 14,400 

1,200 

40.920 


Marginal contribution 

P/V ratio- 19,080,60,000= 159, '500 


Break*«ven point - 


Rs. 14,700 
159/500 


--Rs. 46,226 of sales 


19,080 


Uses sad Applications of Brcak-cvcn ^Vnaljsis and Profit Charts. From 
the illustrations given in the foregoing pages, the practical applications of 
cost'Volume-profit analysis would now be apparent. A few more examples have 
been given towards the end of this chapter. It may, however, be useful to 
summarise here the important uses to which cost-vo)ume*profit analysis and 
break-even and profit charts may be put to. These are : 


(1) Forecasting costs and profits as a result of change in volume. 
Determination of costs, revenue, and variable cost per unit at various 
levels of output. 

(2) Fixation of sales volume level to earn or cover a given revenue, return 
on capital employed, or rale of dividend. 

(3) Determination of effect of change in volume due to i4ant expansion 
or acceptance of order, with or without increase in costs or in other 
words, determination of the quantum of profit to be obtained with 
increased or decreased volume of sales. 

(4) Determination of comparative profitability of each product line, project, 
or profit plan. 
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(5) Suggestions for shift in sales mix. 

(6) Determination of optimum sales volume. 

(7) Evaluating the effect of reduction or increase in price, or of price 
differentiation in different markets. 

(8) Highlighting the impact of increase or decrease in fixed and variable 
costs on profit. 

(9) Studying the effect of costs having a high proportion of fixed costs and 
low variable costs and vice-versa. 

(10) Inter-firm comparison of profitability. 

(11) Determination of sale price which would give a desired profit or 
break-even. 

(12) Determination of the cash requirements at a desired volume of output, 
with the help of cash break-even charts. 

(13) Break-even analysis emphasises the importance of capacity utilisation 
for achieving economy 

(14) During severe recession, the comparative effects of a shut-down or 
continued operation at a loss is indicated. 

(15) The effect on total cost of a change in the fixed overhead is more 
clearly demonstrated through break-even charts. 

Provided all other factors remain unchanged, a change in the fixed 
cost alters the break-even point by an equal percentage. If for instance, 
the variable cost per unit, selling price per unit, and fixed cost be Re. 
0.75, Re. 1.00, and Rs. 50,0(X) respectively, the business will break- 
even at 2.00,000 units as shown below : 

Sales 2,00,000 units 

Re. I 00 unit Rs. 2,00.000 

Cost : 

Variable ('t? Re. 0 75 per unit) Rs. 1,50.000 

Fixed Rs. 50,000 

Rs. 2.00.000 

If flxed oevst increases by SO*,, the bieak-even piiint will be at 3,00,000 units 
(2,00,000 1 30*.; of 2,00,000) 

Sales 3,00,000 units 

(g| Re. 1.00 per unit Rs. 3,00,000 

Cost; 

Variable (^ Re. 0.75 per unit) Rs 205.000 

Fixed Rs. 75,000 

Rs. 3,00,000 

(16) The conditions of a business such as profit potentialities, requirements 
of capital, financial stability and incidence of fixed and variable costs 
can be gauged from a study of the position of the break-even point and 
the an^e of incidence in the break-even chart. Four situations are 
discussed below : 

(a) law direnk*«MN pcAif mi large angle of indtknee : The position (tee 
Fig. 10.15) diows thad fixed costs are low and margin of safety is 1^ 
denoting financial stitidlity. Some monopoltstic condition exists and 
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high profits are earned over a large range of production activity 
provided sales price has not to be reduced due to elasticity of demand. 

(b) Low break-even point and small angle of incidence : The position is 
like that in (a) above except that monopolistic tendencies are absent 
and though profits are earned over a wide range, their extent is not 
high. 

(c) High break-even point and large angle of incidence : The fixed costs 
are high and margin of safety is low. The business is unstable and a 
small fall in activity may have disastrous results — heavy losses may be 
incurred. A sUght increase in the volume of production or sales will, 
however, give a high profit doe to the large angle of incidence. 

(d) High break-even point and small angle of incidence ; This is the worst 
of the four situations. Fixed costs are high and margin of safety is low. 
The business is not financially sound and even a small decrease in 
production will result in loss. 






Fig. 10.15. Braak«m Charts for DiflbNot Bmhian Cenditfm 


IJMatfow of Aidifrig (AiaaiFttaw ft«dc>ovett duuts 

KWMotiaiiii Ixrfng iti fitUodoua fluOuhttftieal r^oosUpf whtm Hut pturpoM 
OwUioiwKboiofvedbyRndiabktebiditi^ FhtitMvtiKcAHunido 
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not convey the entire picture and supplementary information or annotation is 
required to explain the point. As for instance, break-even charts fail to determine 
the return on capital employed although the profit to sales ratio can be determined. 
But the main criticism arises from the fact that a number of assumptions are 
made in computing the break-even point or drawing the break-even charts which 
limit their accuracy and the break-even point as determined is only approximate. 
The assumptions are as follows 

(i) That costs are either fixed or variable and all costs are clearly segregated 
into their fixed and variable elements. This cannot possibly be done 
accurately and the difficulties and complications involved in such a 
segregation (discussed in an earlier chapter) make the break-even point 
inaccurate. 

(ii) That the behaviour of both costs and revenue is not entirely related 
to changes in volume. Costs and revenue depend upon several other 
factors besides volume and the cost and revenue lines drawn in relation 
to volume are not always straight lines. For^cxample, costs and 
revenue may be affected by inflation which is not related to volume. 

(lii) That costs and revenue patterns arc linear over levels of output being 
considered. In practice this is not always so and the linear relationship 
is true only within a short run relevant range. Further, a change in 
price may result in an increase or decrease in volume and vice-versa. 

(iv) That fixed costs remain constant and variable costs vary in proportion 
to the volume. Fixed costs are constant only within a limited range 
and arc liable to change at varying levels of activity and also over a 
long period, particular!) when additional plants and equipments are 
introduced. All variable costs arc not directly proportionate to 
outturn. For example, rates of increase in overtime, discount for 
bulk sales, and some items of distribution costs are faster than the 
increase in volume. 

(v) That sales mix is constant or only one product is manufactured. A 
combined analysis taking all the products of the sales mix does not 
reflect the correct position regarding individual products. No doubt, 
the overall affect of a particular sales mix can be determined by 
means of profit charts (Fig. 10.9) but where more than one product U 
involved, average profit path may be drawu. (Fig. 10.12). 

(vt) That production and sales figures are indentical or the change in opening 
and dosing stocks of the finished product is not signifiemt. As this 
is not idways so, all fixed cost incurred during the period under 
consideration cannot be dedwted from the revenue for that period. 

(vU) Thof the units of production on the various product tines are identical. 
OthervrifN), it is diflkult to find a homogeneous factor to represent 
volome. 

(viiO That ffie oetMties and productivity cf the concern renudn unchantod 
thtrthf the period ef study. In fact, an or^oisaflon wortii its name 
wOt H fit one time <x the other, in a condition of growdi and 
UKputkon. 
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(ix) TTtat as output is continuously varied within a limited range, the 
contribution margin remains relatively constant. This is possible 
mainly where the output is more or less homogeneous as in the case 
of process industries. Thus cost>volume-proiit analysis is simpler in 
application in processing firms in contrast to jobbing industries with 
diversified orders and products. 

Curvilinear Cost-Vdomc-Profit Analysis. As stated above, one of the 
important assumptions in cost-volume-profit analysis is that unit selling prices 
and unit variable costs are constant and so the break-even chart drawn on this 
assumption always depicts straight lines. If the selling price per unit is changed to 
increase sales volume (or decrease it, as the case may be), or the variable costs 
per unit increase due to diminishing returns as sales volume goes up beyond a 
range, the break-even chart takes a curvilinear form. 

The economist's concepts relating to cost-volumc-profit analysis are that : (i) 
marginal cost represents the change in the aggregate costs if the volume of output 
is changed by one ifliit, (ii) as selling price is reduced, demand increases, though 
the relationship between the two may not necessarily be rectilinear, and (iii) as 
the volume of production increases, the total costs increase, first at a declining rate, 
then at a constant rate for a long range due to cconomie.s of scale, and thereafter 
at ar increasing rate to give diminishing return due to setting in of operational 
inefficiencies etc. A break-even chart based on these concepts is shown in Fig. 
10 . 16 . 



Fig. 10 , 16 , Curvilinear Breakeven Chart 

It may be noted that the economist’s analysis takes into accodtit a long range 
view of the situation. The accountant's analyns on the other bamp, i pak e* a study 
of tlw sfaoit-tenn situation within a limited range. When broken up into small 
short term ranges, there is basically no difference between the economist’s 
curvilinear and the accountant’s rectilinear models. 
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Some more examples illustrating the use of cost*volume-profit analysis and 
break-even charts for solving specific managerial problems are given below : 


EXAMPLE 10.11 [Increase in fixed and variable costs) 

The following figures are extracted from the books of a manufaciui mg conccru for the 
year 1961-62. 


Direct materials 
Direct labour 
Fixed overheads 
Variable overheads 
Sales 


Rs. 2.05,000 
Rs. 75,000 
Rs. 60,000 
Rs. 1,00,000 
Rs. 5.00,000 


Represent each of the above ligures graphically on a bicak-cven cliart and determine from 
the chart the break-even point making necessary assumptions. Show on the graph the effect on 
break-even point of an increase of 10 per cent in (a) fixed expenses and (b) variable expenses. 
Verify calculation. (I.C.IV.A., Finai) 

ANSWER : 


Break -even volume 


Total fixed cost 


1- 


Tot al variable cost 
Total sales 


60.000 

3,80,000^ 

5,00,000 


(a) 


With increase of fixed expenses : 
Revised fixed a>st 

Revised break-even volume 


Rs. 66.000 

66.000 


1 - 


(b) 


With increase in variable coNt 
Revised variable expenses 
ReviSv*d total variable cost 


3,80,000 

5.00,000 

1 , 10.000 


^ Rs. 2,50.000 


- Rs. 2.75,000 


R>. 

Rs. 3,90.000 

(it IS assumed that variable expenses tefer only to \ai table o^cihcad and not the direct 
inatcnals and direct labour! 


Revised break-even volume 


(Oiaph has not lx;en shown ) 


60.0(K) 

XWXK) 

ssiojbS^ 


Ps. 2.72.727 


l-.KAMPLE 10.12 (Sales expansion programme) 

The imports for 1982 of a firm of wmc and brands vhipiKi » wtrs as follows : 


Description 

Quanta V 

C osi per coi/on 


ipaiions) 


Wine uplo 25* proof spirit 

30,0(- 

2 

Wine from 26* fi> 42 ' proof sjsirit 

20.000 

3 

Brandy, in cask 

40.000 

10 


The Mies value of these imports is 18,25,000. Distrilnitton and N>uling costs average 
per galksn. Management, clerical ami selling costs tend to remain fixed m the short-term at 
£100.000 per annum. Rates, depreciatioa and cellarage auts amount to iSO.OOO. Addiiutnal 
^ales of 20% all round are proposed and these are likely to add £-50,000 i>cr annum in respect of 
advertising, selling and eellarage costs. 

Prepare a break-even chart to redect operations on the existing and proposed scales. Read 
from the chart : 

(t) bf«ik<gviaa poim btrfbre ^ 

(k) margin of itfetybebctafid aft 
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ANSWER : 


The existing and proposed positions are as follows 



Present 


£ 

Sales 

825.000 

Variable cost 

550,000 

Margin 

275,000 

Fixed cost 

150,000 

Profit 

125,000 

B.E. Point 

450.000 

M/S 

375,000 


Proposed 

(20% additional sales) 
£ 

990.000 

660.000 

330.000 

200.000 

130.000 

600.000 

390,000 


The chart drawn from the above data i-i given in Fig. 10.17, 



EXAMPLE 10.13. {Efftet on profit of increased saies andaddlltonai salei at 

reduced price to maintain profit) 


SitfisiiariiCKt iiptM firom t tnatniiTActiiiw*# m ts giwn oypiliif. 
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Quantuy 

Umt price 

Totat 



£ 

fl 

Sales 

17.500 units 

180 

3,130,000 

Marginal cost : 




Material 


50 

875,000 

Wages 


45 

787,500 

Variable overhead 


36 

630.000 



£131 

£2,292,500 


Avsuming that the period costs, which arc £500.000 remain unaffected, calculate 

(a) unit margin , 

(b) total margin . 

(c) proiit/voluine percentage ; 

(d) total contribution , 

(c) effect on profit of making and selling a further 2,500 units , and 
(f) additional sales required to produce the same profit with units sales price reduced to 
^•WcacJi {I CM A, Find) 

ANSWER : 


(a) Unit margin -£180- £131-'£49 

(b) and (d) total margin or total contribution'-£3,IS0.00l)- £2,292,300 £837,300 

(c) P/V peixentage . ,00 

Sale price per unit 

272% 

(c) Assuming that there is no other varying factor. fuxUicr sales of 2,5t>i ^vill give 
additional contribution of 2.^00 > 49 £122.500 

£162- £1M 31 

£162 162 


(0 Revised P/V 


Revised sal« volume be 


Revised P V 
1^,000 £137,300 


IhiH IS equivalent ol 


11/162 
£4.481,110 


£4,481,110 


162 


27,661 units 


Increaaed sales 27,661-17,300-10.161 units 
(Existing proBt to be mainUined is £3,150,000 -(£2,292. OO j £500,000)- £357,300) 


LXAMPUE 10 14. 

{inamtse in capacity accon^^anied by increase tn fixed cast 
but no tncreasefdecrease in sale price) 

A conqMUty nuuniEKtiires a shtgie iiroduct wtUch sells at £2.30 per unit. The marginal 
cost of this product ia £1.75 par unit, and at proseni the fixed expenses of Uw mianisaitoR are 
£50,000 per annum, wfth a nunimum capacity of 10(^000 units per annum. 
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Capacity can be increased in stages by making changes which will increase the annual 
fixed expenses of the business, as follows : 

(a) At 100,000 units per annum, the addition of £10,000 per annum fixed charges will 
increase capacity to 150,000 units per annum ; 

(b) At 150,000 units per annum, the addition ofa f urthcr £20,000 per annum fixed charges 
will Increase capacity to 200,000 units per annum ; 

(c) At 200,000 units per annum, the addition of yet a further £30,000 per annum fixed 

charges will increase capacity to 250,000 units per annum ; 

Sales beyond 200,000 units per annum can be achieved only if the selling price of the 
product is reduced to £2.40 per unit, ft is estimated that maximum demand is 250,000 units per 
annum. 

The marginal cost per unit will not be affected at any point in the expansion programme. 

Present this information graphically, and make recommendations to management in 
respect of each addition to capacity^ (LCM,A,^ Final) 


ANSWER: 

The sales line is drawn in two stages, one for £2.50 per unit and the other for £2.40 per 
mat. The marginal cost line is only one for all capacities. The total cost line is drawn in four 
stages to account for the changes in fixed cost. 

The graph is given below : 



Pig.l<klt 
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The recommendations are as follows : 

(i) Brcak-cven point -s^£l44»000 of sales (57,600 units x £2.50> 

(it) Margin of safety is low at the Grst stage. 

(ill) Profit increases from £30,000 in the first stage to £70,000 in the second stage. 

(iv) In transition from stage 2 to stage 3, profits are less than before until the sales volume 
reaches 173,000 units. 

(V) At 200,000 units level, the profit may go up to £96,000 but above that capacity, say 
at 250,000 level the profit is only £90,000. Optimum level is, thcieforc, 200.000 units. 

EXAMPLE 10.15. {Expansion accompanied with cost reduction) 

A manufacturing company operating in a «‘inglc region contcmplatCN expanding its activities 
by stages to cover the whole country. Market research and extensive cost investigation indicate 
that the following figures will be applicable to the first stage of expansion : 

Additional buildings required . , £500.000 

Additional equipment . . £S45,000 

Additional sales ai.r nllv , . . . £600,000 

Depreciation of buddings (S \ p<.r annum) and of equipment (I07o per annum) is by the 
straight-line method. Fi.xcd overhead, other than depieciation, is estimated to incicase by 
£10,500, 

Present figuies, before the expansion, are summarised as follows : 


Fixed overhead annually 

£200,000 

Materials annually 

£200,000 

Wages and variable overhead annually 

£400,000 

Annual sales 

£<«(', 000 


The pnu'oscd scale of operations is expected to \ield some minor economies in material 
purchase price for all of the output so that the proposed sales total will b^ reached if further 
£120,000 annually is spent on materials. Similarl), other economics will result in a less than 
pioportional iiKreasc in the wages and variable OYcrhe.id. upon which annual outJa> will be 
increased by £90,000. 

Present the information represented by the above figures graphically on a single break-even 
chart. Extract from the chart summai iscd details of interest to the management. 

t/.C.A/..4.. Pt, m 


ANSWER ; 


Capacity 

Soles 


Present Proposed 

(£ in thousands) (£ in thousands) 
45V 75% 

900 1,500 


Variable cost 
Fixed cost 


600 810 

200 320 


Total cost ^ 

^Aasiimed 


iwif* (Fif> tQ J9> dfown with the help of the above dtta, 

»S 
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Tk' fallovNing mfarmatron is obtained from the graph : 



Frcst'fit 

Propowd 

B F, Poiiil 

• £600.000 

£695m> 

Niafgm of 

£300.000 

£W)5,000 

i .»ntrd» r o . :aii > f — - 1 
\ ^ 

33*% 

46% 

Profit 

£100,000 

£370,000 

P ofit S.tK", 

H.25% 

24.6% 


rXAMPi \l 10.1^ {Accyptance of order for which additional cash outlay on 
fixed cost is necessary) 

An cngincciing ^hop manufaciurcs in batches to customers’ instructions and an order is 
rcgard.u as profitable onl> if the contribution to grtieral fixed overheads is equal to the labour CO^t« 
An enquiry is received for the manufacture of certain a>mponent.s which would nccesHtatc 
the purchase of jigs and tools at a cost of £250. Costs per component are estimated at : 

£ 


Direct material 

3.i2S 

Direct labour 

1.700 

Direct expenses 

0.250 

Variable overheads 

1.300 


A selling price £S.50 per compoiieot is quoted* 


From the above data, prepare a chart showing at what sales level contrflicitioii towards 
genera! fixed overheads wUtGGmmieiicc,ai]daUK) gt which Uieoc^wfil be cpiisi^^ 
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ANSWER : 


The graph is shown in Pig. 10.20 



Fig. 10.20. 


From the graph, we get the following information : 

Contribution start> at the le%el of 1 18 units. 

S.iles tesel at which oiJcr will be profitable (will yield highest margin, sir. £1,000| is 588 
u Ills This may be cheeked up as follows . 


Sales 

Per WtU 
i$^00 


Vai table cost 

£6,375 


Contribution 

£2,125 


CVintnbuiion <<A £2.125 for 588 units 


tl.2S0 

Less Special jigs 


250 

Contribution 


£1,000 


EXAMPLE 10.17. (C/uttige in product mix) 

You ore furnished undernoted data ; 

Product A Product B 

Sales 10.000 units ® Re. I 7,500 units ^ Rs. 1 33 

Costs : 

Fixed Rs. 2.000 Rs. 5.500 

Variable 9 Re. 0.60 per unit ® Re. 0.40 per unit 

Determhie the effset on ptofits. if sales of A or B are increased in the mixture of toW 
Mies. 01uiindeyoiipfir|W}^tt)^|ra|ihte {f.C.WA„Ptuatt 
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ANSWER : 

Existing Mix No. 1 : 10,000 units of A and 7.S00 units of B 

Pioposed Mix (assumed) : No. n 15,000 units A and 7,500 units B 
No. Ill 10,000 units A and 15,000 units B 

The position will be as follows : 


Existing Mix I 


Product 

Sales 

A 

Rs. 10,000 


B 

10.000 

Iota! 

Rs 20,000 

Variable cost 

Fixed cost 

Rs. 6.000 

Rs. 2,000 

Rs. 

Rs. 

3.000 

5,500 

Rs 9,000 
Rs 7,500 

Profit 

Rs. 2,000 

Rs. 

1,500 

Rs. 1,500 



Prsduct 

Sates 

VariaMeoost 
Fixed cost 


Fig 10.21. 

Proposed Mix Jl {increase in Product 4) 

A B Totai 

R$. 15,000 Rs. 10,000 lU. 25.000 


Rs. 9.000 R*. 3,000 Rs. 12,000 

Rs. 2,000 Rs. 5,500 Rs. 7.500 


Rs. 1,900 


Root 


Rs. AflM 


Rs. 5,900 


Rupees In '000 


COSf-VOLUMB-!^R6Af 


iA9 



Proposed Mix III (tnceate in Product B) 


Product 

A 


B 

Total 

Sales 

Rs. 10.000 

Rs. 

20.000 

Rs. 30,000 

Variable vost 

Rs. 6.000 

Rs 

6.000 

W?. 12,000 

Fixed cost 

R$. 2,000 

Rs. 

5.S00 

Rs. 7,500 

Profit 

Rs. 2,000 

Rs. 

8.500 

Rs. 10,500 


A profit chart showing the break-even points for each of the three mixes is given in Fig. 
10 21. Another chart showing the effect on profit of each of the products in mix tl and mix III 
IS given in Fig. 10.22. 


EXAMINATION QUESTIONS 


1 . The following two suggestions are under consideration : 

(a) Ten per cent reduction in price to yield an increase in sales volumes from 6,600 to 
7, W units, 

(b) Ten per cent increase in price with decrease in volume of sales from 6,600 to 
5,700 units, 

llie following partioulara are given : 

R$. 

Current unit piioe 1,000 

Unit variable cost 500 

Fixed cost 30 lakhs 

Prepare a statement comparing gross revenue, profit contribution and P/V ratio 
ofthetwoalternativeswtthpresaitresults. Whidt suggestion would you recommend? 

{LCW.A.,FUiaPi 
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2. ‘The size of the ‘Margin of safety* is an extremely valuable guide to the strength of 

the business*’. Discuss what are the possible steps to rectify the position when the 
"Margin of safety’ is unsatisfactory? Final) 

3. A company making and marketing a single product contemplates expansion of output. 
With the existing t>pe of factory equipment the variable ci>st of £200 per unit of output 
is practically constant from 1,000 to 8,000 units, but more equipment than at present 
will be required if output in excess of 3,000 units annually is produced. This extension 
of equipment would increase total annual fixed Ci>sts fiom £^^00,000 to £1,200,000. 

You are asked to provide the management with a graph from which profit or 
loss for any level of saljs, can be determined. The following figures should be used 
to plot the sales curve. 


Units of output 

1.500 
2.000 

2.500 

3.000 

4.000 

5.000 
6,000 

, 7,000 
8.000 


ScUtng prUe per unit (£) 
1,000 
950 
900 
850 
760 
700 
600 
500 
400 


Read from the graph the output figure at which the sales cuivc overtakes total costs, 
and the output figure at wmeh profit is at its maximum. t/.C.Ai /I., Final) 


4. As a newly appointed management aca)untant m a manufacturing comi^ny sou have 
undertaken a survey of the data readily available to you. These include the following 


figures : 




Month 

Sales 

Loss' Profit on sale% 


£ 


£ 

January 

325,000 

Pi 

10,000 

Fcbrua^> 

360,000 

Profit 

IS.OiKI 

March 

380,000 

Profit 

25,0tX) 

April 

400.000 

Profit 

25,000 

May 

420.000 

Profit 

40,000 

June 

470,000 

Profit 

50,000 

July 

450,(XX) 

Profit 

50.000 

August 

440,000 

Pnifit 

50.000 

September 

315,000 

IVofil 

10,000 

October 

280,000 

Loss 

5,000 

November 

250.000 

Loss 

10,000 

December 

230.000 

IXMS 

20,000 


Using graphical meth^xl, deterxniue the break-even point. What other 
information may be derived from your graph ? (/.C.A/,/f.. final) 

5. What conclasioiis can he drawn from the position of the brcak*evcn point atul the 
angle of incidence in a break-even chart ? 

Sale of product amounts to 200 units per month at Rs . 10 per unit. Fixed overhead 
is Rs. 400 per month and variable cost Rs. 6 per unit. 

There is a proposal to reduce prices by 10 per cent. Calculate present and 
future P/V ratios and find, by applying P/V ratio, how many units mu.st be sold to 
maintain total profit. (/.C.fF.i4., fitnaO 


6. (a) What do you understand by the term ‘Margin of safety* with reference lo a volume 
of production ? 

(b) How do the following reflect on a break-even volurtic arnl on a P/V ratio? 

(i) Increase in total fixed costs* 

00 Increase in physical sales. 

(iil) Decrease in variable costs per unit. 


(f.CIV.A., /nrer) 
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7. 


(a) Show that S 

Where S 
F 
Si 


F^Si 
Si -Vi 

Sales ai break-even point 
~ lotal tixcd cost 
Sales at any given lose I 
Variable cost (total) at Si sales 


Capacity Operation 
Sales 

Variable Costs 
Fixed Costs 


(b) 1 here arc two factories under the ^amc management 1 ic management desucs to 
merge these two plants The following paittculars arc aviilablc 
i octory I I actnr> U 

too percent 60 p^r u. it 

Rs ?00 lakhs Rs 120 lakhs 

Rs 220 Ukhs Rs 90 Ukns 

Rs 40 lakhs Rs lOlikhs 

You arc icquircd to c ikulatc (i ) What would be the capacit> oi »Uc Merged Plant 
to be operated for the purpose of breaking c\en, and (n ) Vt hat would be the pi oluaCilii v 
on working at 75 per cent of the Merged < apacitv <I C \V 4 , Inter) 

Any cliange in iixcd costs, variable uvsts or stlnng puce h* the ctlcu sh fin g the 
brtak-evsn point although ihc impiict ot caJi '‘Uch change on the h ^ tk-ts-T po nt 
and the profit is diffcunt Illustrate tlus with the h<*Ip of the npu.c> g en • If a 
assuming a 10^^ i icrcasc iidividuiHv in eath ol tin. three tkmc* t ed alv.> 
Alsi .1 show hOv lUe pT«)tU hguic is atfuicd if all the tknKTtlN iota v l c »Iivcti\Ll> 
each bs 10^; t 

Sales (^0 000 units) 

Variable C i>st 
I ixcd ( ost 
Prfdil 


I 


1 20 (KX) 


Ks 

Rs 


4or>ou 

so IKX) 


' 0 fXK) 


Rs 


a) im 
iU H i 


A Company currently openimg 
particulars 


d M)* tap cll^ hi thw \ 1 pr ' 


h% i) 
»i .bn s 


Sales 
( osts 


Direct M uniU 
Direct labv>ur 
Variable Ovei heads 
f ixcd 0\ Cl heads 


toooev) 
1/.0 000 
SO 000 
5 20 000 


Rs 

12^0,000 


11 60,000 

1.20 000 


An export order Ins been rtceiscd tint would utilise half the caPa». its of the tactory. 
The order has edher to be taki n m full and executed it 10® lx low the noi nul domestic 
prices, or rejected totalis 1 he alui natiscs ava’IaWc to the managcira. nl art given K low 

(1) Reject the ordci ansi continue with the ds>.Ticstic salts onl\, “is d oic'^cnt , 

(2) Acapt order, split cP'auis equally between s>\cist is and dontes t sal* s and turn 
away excess ds^ntslic demand , 

(3) Increase capacitv so as to accept the expo, order and rn in* . n the present 
domestic sales by • 

(a) buying an equipment that will increase capacity by 10®^ ai d tixed co>.t by 
Rs 40,000 and, 

(b) work overtime at time and a half to meet balance ot rcquncd capacity 
Prepare comparative sttuemenu of piofitabilily and suggest the best altcrnaiisc. 

{ICiVA Hnal) 

10* Alli^ay Ud. are specialists in the manufacture of dolK for hildren. Tliey manufacture 
and market four types of dolls patented under the names, Didly, Molly, Jolly. Polly, 
and a doHdress sewing kit. Ihcy require your assistance as a Co^( Accountant for 
determining the appropriate sales and product-mix of their products for the coming 
year* From the production standards established, market forecasts and pricing 
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policies, you get the following data : — 



Estimated 





Demand for 

Standard 

Stamlard 

Established 


next year 

Material 

Labour 

Net price 

Doll's name 

units 

cost per unit 

cost per unit 

per unit 



Rs. 

Rs. 

Rs. 

Dolly 

50,000 

1.40 

0.80 

5.20 

Molly 

42,000 

0.70 

0.50 

2.40 

Jolly 

35,000 

2.70 

1.40 

8.50 

Polly 

40,000 

1.00 

1.00 

4.00 

Sewing kit 

3,25,000 

0.60 

0.40 

3.00 

(i) To promote sales of the sewing kit, there is a 15*’;; disco 

offered in the 


established price of a kit, purchased at the same time along with a doll and it is 
expected that all customers will avail this benefit. 

(ii) The labour rate of Rs. 2.00 per hour is expected to continue without cluingc in 
the next year. The plant has an effective capacity of 1,30,000 labour hours on 
a single shift basis. Present equipment can produce all of the products. 
Overtime worked is paid at double the normal ratv. 

(ill) Next year's fixed c^wt is estimated as Rs. .30,000 in the factory, Rs. 20,000 in 
administration and Rs. 50,250 in selling and distribution. 

(iv) Variable costs will be equivalent to S0% of standard direct labour cost. 

(v) The Conf,iany has a very smal I inventory i^f its products that can be ignored. 

(a) You arc required to draw a conservative estimate for next year of the total 
contribution that would he made by each product line and the net income 
that would be earned by the company. 

(b) The company is at present having some industrial relations problem and if 
this continues in the next year, it would not then be possible to arrange for 
overtime work. Anticipating the ewntuality, you are required to suggest 
a product-mix that would absolutely minimize the drop in the income 
already envisaged. 

With that product-mix work out product wise contribution and the new net 
income that would be earned as a result. {/.C. Fina/) 

11. (a) Identify and discuss briefly assumptions underlying cost-volumc-profit 
analysis. 

(b) A local authority, whose area includes a holiday resort situated on the east 
coast, operates for 30 weeks each year, a holiday home which is let to visiting 
parties of children in care from other authorities. The children are 
accompanied by their own house mothers who supervise them thioughout their 
holiday. From 6 to 15 guests are accepted on terms of £100 per person per 
week. No differential charges exist for admits and children. 

Weekly cost incurred by the host authority arc 

i per guest 


Food 25 

Flectricity for hcathig and cooking 3 

Domestic (laundry, cleaning etc.) expenses 5 

Use of minibus 10 


Seasonal staff supervise and carry out the necessary duties at home at a 
cost of it 1.000 for the 30-week period. This provides staffing sufficient for 6 
to 10 guesU per week but if 1 1 or more guests are to be accommodated, additional 
staff at a total cost of i200 per week are engaged for the whole of the 30-wcek 
period. 

Rent including rates for the property, is 140,000 per annum and the 
garden of the home is maintained by the councirsrtcreation department which 
charges a nominal fee of £1,000 per annum. 

You are required to 

(i) tabulate the appropriate figures in such a way as to show the break* 
even poiiit(s) and to omnment on your figute ; 

(U) draw, on 4 m graph paper provided, a chan to tnoMate your anwer 
to (h)0)ab(w)e . Suft 2) 



CHAPTER 11 

BUDGETING AND BUDGETARY 
CONTROL 


Comprchcnsiivc budgetary control pioccdures provide invaluable aid for 
scientific management Budgeting provides a powerful tool to the management 
foi the efficient performance of It- functions vi/ formulating plans co-ordinating 
activities, and controlling operations 

Budgets. A bud get IS A -hnancial ajid^or iiuanUl4tU£-&UUfiinfigt. pieg^ 
prior to a delined pciiud of time, of the policy to be pursued during that pt*n^ 
for the purpose of atta r*ng a given objective An analysis ol this definitioa will 
reveal the essential tcatuies of a budget, namely that (i) a bud/ct may be expressed 
in terms of money or quantitv. or both, (n) it should be developed prior to the 
penod during which it is to operate, (iii) it is set for a definite period, and (iv) before 
Its preparation, the objective to be attained and the policy to be puisued to achieve 
that objective are required to be hid down Budecting liv«. emphasis on the 
necessity for advance decision on future couisc of action to be followed and points 
out the result which would acetue bv following that course of action 

I he obn’iini r of setting budgets may be summarised as tolIoVt>(» a- 

(a) .^udget IS a blue print of the dt sired plan of a tton or operaupo Plans 
covering the entire orginisation and all its f unctions like p urchase, 
I»rodactionj_salcSj financial management, research a nd dcvelopmept arc 
exjvrcsscd through budgets 1 he budget serves as a dethramn of pohciet 
and also dchnes the objc'ctive foi executives at all levels o^ management. 

(b) Bpdgets provide a means of co-ordmution of the business as a wjiole In 
thcxirocess of establishing budgets,. thc_vanous l actors like production 
capaaiy, sales possibilities, and prcKurcnicnt of material, labour, cte. 
are balanced and co-ordioatcd so that all the activities proceed according 
t o the ob jective IJudgcts inculcate team spirit and are like putting so 
many heads together to s olve a common proble m 

(c) huAgets MC ~main\ oj conmiunu anon Complex pl ans laid down by the 

top manajjc mettrarc pa>scd_on to those who arc responsible for putting 

jatQ action. ” * 

(d) Budgets faci litate ^eiflrgliw d control with__dclegatcd authority imd 

rtSDOnsibdit v. " awojdi.ng. io the rttnonsibiUUfi^f 

ex e cutive le vels, t hey facilita te decentralisation _of work 
Budye^a are instruments of managerial contiol by means of whiclT the 
can measure perfor mances in eveiy part of the concern 
and laifA ^lyyi fcctivc actio n AS ^GL^juiy deviations IromlBe 'Budg^ 
c ome to light . 
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Budgetaiy Control. Budgetary control is defined m the Mtablishnwn^of 
btfdgets r^tinis.thc responsibilities of executives to the requirements of a policy 
and th ^ continuous comparison of actua l with bud | ectcd results, either to secure 
byindivid ualac tion the obje ctiv e ofUiat policy or to provide a basis for its rgyisi^. 
It follows that a bud getary c ontrol system secures co n Trol ove r per formances a nd 
r elated costs jn.djjT erent p arts of a businevs. (i) | yv establisl iiiig budccLs. (ii) ^ 
comparing actual attainn t ents a g unst the budgets, and (iii) taki ng corrective action 
and rgm^aj^ jneasu res or reyisipn of ^e budgets, if n ece>»a ry. The budgets put 
the plan in a concrete form and the foIlow>up action to sec that the plan is adhered 
to (i.e, the actuals do not exceed the budgets') completes the system of control. In 
other wortfs, while budgeting is the art of planning, budgetary control is the act 
of adhering to the plan. 

The advantages of a budget.irv control system which arise fnirn the 
achievement of the objectives of budgeting, vi/. profit planning and control arc as 
follo^vs : — 

(i) Budgetary control aims at niaxirnisaiion of profits through effective 
planning and control of income and expenditure directing capital 
and resources to the best and most profitable channel. 

(li) It provides a clear definition of the objective and policies of the 
concern i.nd a tool for subjecting these policies to periodic examination. 

(lii) There i.s a planned approach to expenditure ami financing of the 
business so that economy is effected in the utilisation of funds to the 
optimum benefit of the concern. The benefit is extended to the 
national economy if .til concerns .iinJ industries have the budget 
approach. This provides a basis for st.ible employment in the country, 
makes economic use of limited resources of the nation and prcvent.s 
wastage. 

(iv) The functions and performances of the various branches and spheres 
of the organisation arc closely co-ordinated in a well-knit pattern. 
This results in closer co-operation between the various members of 
the organisation. 

(v) Each level of management is aware of its task and the best way by 
which it is to he performed. This maximises the effective utilisation of 
men, material and resources. 

(vi) Deviations from budgets point out the weak spots and inefficiencies 
so that pro|>cr remedial measures can be taken. Efforts ate 
concentrated only over a small portion of the expenditure which is 
not in conformity with the norm, leaving out the bulk which, being 
within tlw budget, needs no attention and thus, reports are furnished 
under the princij)!cs of 'management or control by exception'. t 

(vii) As budgets are set for each item of expenditure against departments 
and against each c.xecutivc, they provide a motivating fotve urging all 
concerned to work efficiently. 

(vtii) Budgeting ensures sufficiency of working capital in the business 
during the budget period. 

(ix) It creates in the management the habit of thiiiking ahead-<-m8king 
careful study of the problems in advance before taking decisions. 
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(x) A budgetary control system assists delegation of authority and is a 
powerful tool of reiponsibility accounting. 

(xi) It stabilises the conditions in indu'tlrics which are subject to seasonal 
or cyclic fluctuations. 

(xii) Budgets are the fore-runners of standard costs in the sense that they 
create necessary conditions to suit setting up of standard cou>. 

(xiii) By providing means for continuous appr.usal of departmental 
performance, a budgetary control svstem supplies a basis for internal 
audit. 

(xiv) The method of evaluating pciformance against budgets provides a 
suitable basis for establishing incentive s>stcint of remuneration by 
results. 

(xv) It aids in obtaining bunk credit. 

Preliminaries for the Adoption of a Svstem of Budgetary Control. For the 
succes.sful implementation of a system of budgetary control certain pre-requisites 
are to be tultiilud. 1 hese arc summarised below ; 

(i) There Should l>c an organisation ehail laying out in clear terms the 
responsibilities and duties ol each level of txccuiivcs, and the delegation 
of authority to the various levels, lor complete success, a solid 
found.itton in lliu regard shs*uld K U.J at the outset Attention given 
to ihc organisation chart is. therefore, no waste of efforts and would 
be amply rewarded in the long run 

111) The objectives, pi Mis. and policies ol the business should be defined 
in clca« cut and un iinbiguous uinis 1 he aieas to be covered by the 
budgetary sclunu should b-' Jeaily la'd down 

(hi) The output Isvcl loi vvhich budg. is aie i c the budgeted output, 
should be ‘■tated. 

(IV) The particular budget factor which will be the starting point of the 
preparation of the vaiiouo budgets should be indicated. 

(v) There should be an cftkicnt system of Jcsounting to record and 
provide data in line with the budgetary contiol svstem. It is actually 
the combined efforts of the management and the accountant that 
make a budgetary conlrsd svstem successful. 

(vi) For the establishment and cflicumt execution of the plan, a Budget 
Conmutiec should be set up. 

(vii) There should be a proper system of coimnumeation and icporting 
between the vaiious IcvcN of management This should be a two way 
system which would enable the top level tsv eiunmunieate the plan to 
the tower levels in elcai tcims who in turn should fecd-b.iek by 
reporting on the v.-irmnccs. ic dcvutu'ns from the budgets, to the 
higher levels. Based on this fcc'd-back, the top level may again 
communicate instiuctions lower down for taking corrective action. 
TTte /^udget Controller being the person who is res(vonsible for 
co-ordfnntku) should be able to sell his ideas to the various levels. 

(viii) There shduld be a chaffer of programme. This is usually in the form 
of a bu^et manual >vherein all details regarding the plan and its 
procedure of operation are given. The manual will also specify the 
length of the budget period. 
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(ix) The budgets should primarily be prepared by those who are responsible 
for performance. 

(x) The budgets should be complete (i.e. covering all phases), continuous, 
and realistic (i.e. attainable). 

(xi) There should be an assurance from the top management executives 
of co-operation and acceptance of the budgetary system. This 
requirement is so obvious that it is often missed, resulting in failure 
of the scheme due to disagreements which arise later. 

Organisation for Budgetary Control For the success of a system of budgetary 
control, it is essential that there should be a sound organisation for budget 
preparation, budget maintenance, and budget administration. Budgetary control 
is a concerted action in which a number of individuals take part and it is to be 
ensured that proper link and close co-ordination e.xist amongst them. When 
budgets are being set, it is a matter of common prudence that all those who will 
be responsible for the execution and operation of the budgetary system should 
be taken into confidence. When this is done, not only vs ill the spheres of respective 
responsibilities be clearly understood by each individual but a spirit of co-operation 
and team work will grow up leading to a high degree of budget consciousness. 

The budgetary control organisation is usually headed by a top executive 
who i known variously as the Budget Controller, Budget Director, or Budget 
Officer. As the Budget Controller is required to command the respect, confidence, 
and co-operation of all the members of the organisation, he should be well 
experienced and thoroughly knowledgeable in regard to budget matters, competent 
and tactful in his work and he should have a sort of persuasive spirit to carry the 
men with him. In smaller organisations, a top official is made responsible for 
looking after the budgets over and above his other normal duties in other spheres 
of the organisation. Big organisations can, however, afford to have a full time 
Budget Controller and it is always better to have one if possible. 

The Budget Controller may have under him a Budget Committee constituted 
with the representatives of the various departments like purchase, sales, production, 
research and development, administration, and accounts. The budget committee 
may be entrusted, in general, with the following duties : — 

(i) To receive, scrutinise, revise (if necessary), and approve budgets 
prepared by the various functional divisions of the concern. 

(ii) To receive from time to time budget reports comparing actuals with 
the budgets. 

(iii) To locate responsibilities and suggest corrective action and remedial 
measures or revision of the budget.s, as necessary. 

(iv) To participate in discussions regarding new projects or programmes 
which have a bearing on the budgets. 

The above functions of the Budget Committee evidently form a part of the 
duties of the Budget Controller. These duties may be summarised as follows 

(i) Mmntain ii.iison with the various functionah matwgers and guide 
them in regard to budget matters. For the exercise of this function, 
the Budget Conner acts as the Chairman or Seoetaiy of the 
.Bwigat Ctmvnittdik 
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Undertake responsibility for review and maintenance of the budget 
manual and for making aniendments thereto, as and when considered 
nacessary. 

Piepare budget programme and issue instructions in accordance with 
such a programme. 

Revise and scrutinize budgets as received from the various functional 
heads and pass on necessary budgetary information to such 
departments which arc dependent on other budgets for the preparation 
of their own budgets. 

Discuss with the Budget Committee, proposed requirements of the 
departments and overall budgi ts. 

Prepare summary budgets in consultation with the Budget Committee 
and again place all budgets and connected information before the 
Budget Committee. 

Revise budgets as recommended by the Budget Committee and pass 
on the final hudget.s to the Boaul of Directors for final approval 
before the; arc communicated to tlic departments concerned. 
Obtain actual costs from the Cost Office, fircparc comparative 
statements of actuals and budgets in the Budget Report, place them 
before the Budget Committee with reasons for variances and convc> 
decisions taken there on to the respective managers. 

Mention may be made of the relationship of the Budget Controller with the 
Accounts or Cost Accounts Department. The Budget Controller may, according 
to convenience, be made responsible to the President, Chairman. Chief Exectuive 
or the Accounts Chief. If attached to the Chief Accountant, he is able to 
maintain a close link between the accounting recoids and the h^J'.vt— he has a 
ready and direct access to all accounting information and in fa t. he himself 
compiles the accounting data as is needed for the functioning of the budgets, 
obviating any overlapping of work. 

Behavioural Aspects of Budgetary Control. A budgetary control system 
(and so also a sy.stcm of siandaid costs) is not entirely mechanistic so as to 
operate atutomatically once it is set in motion hut it requires the co-ordinated * 
efforts and involvement of a number of persons belonging to the various sectors 
of the concern. As such, the success of such a system will largely depend upon 
the quality and ability of the individu.ils who operate the system. Unless the men 
arc properly motivated towards adhering to the budgets and standards and 
achieving the sub-objectives and the over-all objecti.e of the organisation, no 
budgetary system will work howsoever nicely it may be designed. In the budgeting 
procedure we have to deal with human beings and their behaviours and it is 
essential that while designing and operating a budgetary control system, the 
behavioural aspects should be given their due consideration. The behavioural 
factors which should specihcally be looked into in this regard are as follows : 

(i> Those who would be made responsible to achieve the budget should 
be fully asfociated with the process of setting the budgets and no 
budgets should be imposed from the top. Such participation by the 
losver levels would act as a forceful motivating factor towards achieving 
the budget targets. 


BUDGETS 

(H) 

(iii) 

(iv) 

(V) 

(Vi) 

(vii) 

(viii) 
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(ii) The personnel involved in the operation of the system should be 
suitably trained and educated so that they are able to appreciate their 
roles not only in keeping their own budgets but in achieving the 
corporate objective. 

(iii) Indi\iduals should be made responsible only for the costs they can 
control. 

(iv) While real favourable vaiianccs arc always to be commended, adverse 
variances should not in\aiidbly be viewed as failures of the individuals 
concerned but as stepping stones towards future successes. 

Budget Manual. As stated cuTltor, one of the duties of the Budget Controller 
is to maintain the budget manual. A budget manual lays down the details of the 
organisational set up, the routine procedure and programme to be followed for 
developing budget.s for the various items, and the duties and responsibilities of 
the excutives including the Budget C ommittee and the Budget Director, 'Controller 
regarding the operation of the budgetary control system. The manual is a 
document which sets out, intcraha, the responsibilities of the persons connected 
with the budgets and.the forms and records required for budgetary control. The 
contents of a budget manual may be summarised as follows : — 

(i) Enunciation of principles and objectives. 

(it) Responsibilities and duties of each departmcnt/individual of the 
organisation with relation to the budgetary .system. 

(til) Functions and duties of the Budget Committee and Budget Controller. 

(iv) Scope of the budget and the areas to be covered, e g. whether fixed 
or flexible budget will be set 

(v) Dates of receipt of forecast statements from the various departments. 

(vi) Length of the budget period and the time of revision of budgets. 

(vii) Methods of preparation and detailed steps to he taken for setting the 
various budgets. 

(viii) Methods of a.'counting and control of cvpendiluie. 

(ix) Procedure for preparation of financial statements and for reporting. 

(x) Budget diagr.aiiis. 

The advantages of a budget manual, which in fact are the advantages of 
most other types of manual, are follows : — 

(i) Everyone concerned with the budgets is given to understand precisely 
in writing, what is his role in '.he system, wh it is to be done and hpw 
it is to he done. 

(ii) As the procedures and instructions are put down in writing in ^e 
manual, ambiguity is avoided, reliance on memory is eliminated, 
period of training during which staff may become familiar with Itie 
procedure is reduced. 

(iii) All methods and procedures arc standardised. 

(iv) As the authority and responsibility of each individual is properly 
defined, the risk of overlapping of functions is elioiinated. 

FoncMhi and The nature of forecasts and budgets is. to some 

mdent. rimitar m as mudi as both are rdated to actions and evantt during a 
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stipulated future period. 1 here is, however, a wide difference between the two as 
indicated below : 

(i) Forecasts are mere estimates of what is likely to happen. They arc 
statements of probable events, i.c. events which are likely to take 
place under anticipated conditions during a certain specified period. 
Budgets relate to planned events, i.e. the policy or programme to be 
followed in the future under prescribed condiliont. 

(li) While forecasts are events over which no control can be exercised, 
budgeting connotes a sense of contiol, i.e. an action which can be 
shaped according to will to suit condiiions which may or may not 
happen. 1 or example, the sale> manager of a business may, with his 
intimate knowledge of the conditions prevailing in the market, forecast 
a specific quantity ol a prouutt which he will be able to sell during 
the period. Keeping this forecast in \ciw and depending upon the 
production capacity of the business, the sales budget may be set at a 
figure which iniy bo different liom the foiccast salc^ 

(III) The fuiicti(>n ol foiecasiing ends with tl.c dSM.ssgicnt of the probable 
event. Budgetary control is preceded by forecasting -forecasts are 
cemverted into budgets and the control function starts with the setting 
of the appruved budget. 

(iv) Forecasts are also made foi purposes other than budgeting, c.g. 
where scvcia! alternative courses of action arc possible, forecasts of 
the anticipated results from each may be made before a decision 
IS taken for adopting the bc^t course 1 conomie foiccasts of general 
butiness conditions may also base nothing to do with budgeting. 

Lci^th of the Budget Period. A budget peiu 1 is the len h of time for 
which a budget is prepared an I ictn.un. opci.uive. No definite indication can be 
given as to what should be the period for winch the budgets for a p.irtieular industry 
or business will be established. Ih's would sary fioni industry to industry and 
even within the same industty or business, the length of the budget period may be 
different for difTercnt functions or departments, bor csainplc. capital expenditure 
budgets may be dwscloited foi long pcrunls of throe to five oi even ten years but 
the other budgets like sales and {'ffnluction budgets may be lived for shorter 
periods 

The budget period depends upon the followipg : 

(i) The type of budget, i.c. saUv. produefon, capital expend tare, cash 
etc. 

(ii) General economic situation and the grow th and stability of the product 
market. 

<iii) Nature of demand foi the products of the undertaking. 

(iv) Length of the trade cycle of the business (length of cycle in the case 
of seasonal product* 

(v) Production cyde. i.c. the start to finish period required for manufacture 
of the various products. 

(vO Timing of the availability of finances. 

(sdi) Eatent of consol required over the operations. 

(viii) ProbafaiUtyofehanges in products or product mix. 
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Industries incurring very heavy capital expenditure such as those engaged in 
shipping, transport, and power generation may have long-term budgets for a 
period as long as ten years. Concerns manufacturing motor vehicles, radios, 
refrigerators and such other products the models or designs of which are 
changed frequently, may have budgets established for one to three years. In 
seasonal industries or in industries like clothing and shoe manufacturing where 
fashions change very often, budgets for six monthly periods may be developed. 
Most of the industries, however, iix annual budgets as it is much more convenient 
to have a budget period which synchronises with the financial accounting year of 
the enterprise. 

A long-term budget has the following advantages : — 

(i) Purchase of materials may be made on long-teim basis so that price 
advantages may be obtained. 

(ii) Long production runs reduce setting up time and result in higher 
productivity of men and machines due to specialisations of labour, 
plants and machinery. 

Long-term butjgets need not be set very accurately and they may not be 
completely integrated, i.c. long-term budgets need be prepared only for selected 
sectors of the business such as for capital expenditure, research and development, 
long-term finances, etc. Long-term budgets are, therefore, not very useful from 
th^.. control point of view. For control purposes, budgets for monthly periods are 
more convenient although in some cases, weekly budgets may also be required. 

As a compromise, the usual practice is to have two types of budgets, viz. a 
long-term budget for planning and a short-term budget for control. These two 
types of budgets arc known respectively as the basic budget and the current 
budget. 

Basic budget is a budget which is established for use unaltered over a long 
period of time. This is generally used for capital expenditure, research and 
development, acquisition of capital funds, etc. 

Current budget is a budget which is established for use over a short period of 
time and is related to current conditions. 

A system of continuous budgeting or rolling budget is in use by many 
concerns. In this system, the budgets arc reviewed and updated at regular 
intervals, say monthly or quarterly, and in the light of experience gained, new 
targets are set and opportunity is taken to revise the budget figures for the 
twelve months immediately ahead. Thus at every updating, the month (or 
quarter) already passed is omitted and the twelfth month (or the fresh quarter) is 
added to make up a complete year. The main advantage is that the budgets so 
revised from time to time are more realistic and variances from budgets (tre 
reduced. 

Scope of die Bodgetiiq; Plan and Kinds of Bodgeta. Budgets may be 
jpiqwred for as small or as large a portion of the busificss as is neeessaiy. They 
may cover only a few functions or may be intended for al) fiuictions and aU types 
of expenditure. In large organisations, it becomes difficult to oonimuoicate 
decisions emanating from top levels to the executives ramtcmiiWe for 
operatifig those policies. lu such coodit^ons^ the need for budgetary 
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all the more in order to make up for the lack of communication. It is, however, 
not the intention to stress here that it is only the bigger concerns which have the 
need for budgeting. A system of budgetary control is equally important and 
fruitful in a small concern. 

Depending upon the requirements of the concern and the purpose which a 
budget is to serve, budgets are classified into several types or groups. Some of 
these are : 

Responsibility budget : Budgets arc set for operation by a department or by 
an executive responsible for it. The stress, therefore, is on the control aspect of 
budgeting. 

Programme budget : Separate budgets are set for each plan or programme 
of action of the concern. This enables the management to assess the economics 
of the various programmes. 

Operating budget : The operating budget shows planned operations for the 
forthcoming period and includes the sales, production, production cost, and 
selling and distribution expenses budgets. 

Functional budget : This refers to the budgets set for each function of the 
business, such as sales, production, research, purchase, finance, etc. 

Financial budget : This includes the cash budget showing the anticipated 
sources and utilisation of cash, budgeted Balance Sheet, and budgeted Profit and 
Loss Account. 

Capital budget : The capital budget relates to capital expenditure. It assesses 
the economics of cupitil expenditure and investment. 

Performance budget : The performance budget iv established in such a 
manner as to plan and control the performance of individual sectots areas and 
functions of management. 

Devdopment of Budgets. The development or setting of the individual 
budgets starts after deciding upon matters like the scope of the budgets and the 
areas to be covered by them, appointment of a budget otlicer and the budget 
committee, and the suitable time to start a budgeting scheme. In developing 
budgets, past figures form the basis upon which the budget structure is built. 
Nevertheless budgets are not men: extrapolations of the historical data. Being 
the end product of a mixture of good and unsatisfactory performances in the 
past, historical data are not correct guides for {banning *’iture performance. For 
the purpose of budgeting, the unsatisfactory performances should, therefore, be 
weeded out from the past data and the go<^ performances suitably modified to 
fit in with the anticipated changes in future conditions, i,e. the events likely to 
happen. The plan of a comprehensive budgetary control system is shown in Fig. 

1 1 - I. The plan is illustrative only since there is consider^le diversity of practice 
in this regard and the scope and details of the budget plans vary widely from one 
business to another. 

The preKnUnaiy budgela for each runetion and for each section of the 
httsiness are prep a red hy the budg^ oflker in collaboration with the individuals 
responsible for oottlmdHng (be aotiiat results of the particular fonctions and 
^^ona. When these pnttntaery budgela (vdtich ate mainly in the nature of 
36 
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Fig. 11.1. Budget Plan 

forecasts) are ready, the budget committee meets to co-ordinate them and to 
formulate the final budgets. Before its emergence in tlw final integrated form, 
each individual budget is thoroughly scrutinized, discussed and modified, as 
necessary, in the light of its relationship with the other budgets. 

Priadpal Budget Factor. Budgets embrace all functions and cover all 
the sectors of a business organisation. For the successful implementation of a 
budgetary system, the individual budgets for each item shotild be co-ordin*ted 
and inter-related. Because of this interlink, the limitation or constraint affectitg a 
Tfflf fjffifiar budget has its influence on the rest of the Inidgets. A factor which B of 
such an importance that it affects almost all the other functional budgets fo a 
large extent, is known as the Prindpal Budget Factor. Prtndpal bud^t fac^r is 
the factor the extent of the influence of whidi must first be assessed in ordi|r to 
ensure that the functional budgets arc reasonably capaUe of ftilfilmwt. A 
mindpal budget factor may be a shortage of orders, or non-avaUabiUty or 
portage of raw materials, skilled labour, working capital, or plant capacity, or 
Ooverament restrictions. If for examfde, the production manager in a «^m 
budgets for 1,000 umta to be produced pcs* day but the satoi manager is able to 
jtor safaM of oidy 800 units per day, dtw to lade pf customers* demand, w 
pfOtfag flictor of low demand would qj^sstitute the pdndpal bitdget factor^ 
m the sake budget has to be «t flm. and aB other badgets would be 
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subordinate to it. The prindpal budget factor constitutes the starting point for 
the preparation of the various budgets. The main factor is known as the principal 
budget factor or Key factor and the other minor factors may be termed limiting 
factors or governing factors. 

Consideration of the prindpal budget factor is also important from another 
view point. The factor highlights the limitations within which the undertaking 
functions. For example, when sales limitation is a factor, it points to the necessity 
for sales promotion or some other action to improve sales. On the other hand, if 
sales could be increased but for a limitation in production, the situation calls for 
action to improve the productive capacity. It would also be seen that the principal 
budget factor is not fixed for all times and it changes according as one or the 
other factor becomes a limiting factor. 

Sales Budget The first step in the preparation of the sales budget is to 
forecast as accurately as possible, the sales anticipated during the budget period. 
Sales forecasts are usually prepared by the sales manager assisted by the market 
research personnel. Sales forecasts are influenced by a lar^e number of factors, 
external as well as internal : 

External factors : General business conditions. Government policy, cycle of 
national economy, purchasing capacity of customers, change in buying habits, 
etc. 

Internal factors : Profit desired, sales trend, sales prices, new products, 
seasonal products, etc. 

Nevertheless, correct forecasting of sales is essential as the entire basis of 
profit planning rests on this forecast. 

' " Sales forecast may be prepared by one or more of the methods discussed 
below. As no one method gives satisfactory results, usually several methods are 
adopted simultaneously. A procedure commonly adopted is tO prepare lint, a 
preliminary forecast for the various product lines based on past statistical data. 
The preliminary forecast is then modified in the light of reports received from 
salesmen, and finally adjusted on the basis of external trade considerations and 
other factors, stated above. 

(i) Market research : This is a specialised field, detailed discussion of 
which is beyond the scope of this book. Briefly, the purpose of market 
research is to evaluate customer motivai- m. Market research tries to 
find out which of the company’s product can be sold in a period and in 
what quantities, at what price, and in which market. Such an analysis 
can be made to assess the potential dmnands according to customers, 
territories (or geographical regions), salesmen, channels of distribution, 
size of orders, or terms of sales. Another function of market research 
is to ascertain the causes leading to the limitation of die sales of a 
product and to find means for increasing sales. Market research rdies 
upon behavioural scieooes, like soddogy, psychology, etc. and for the 
purpose of collecting data, it applies methods vdiich include consulting 
trade journals and other publications, carrying out surveys of markets, 
and interviewing cusunnen. 
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(ii) Analysis 0 / past sales figures : This and the methods described in the 
following sub-sections actually form a part of market research. This 
analysis is meant to prepare a sort of *desk forecast* from the sales 
figures of the previous years and this may be replied where a refined 
technique of market research may not have been developed. One 
simple method is to prepare a scattergraph with the help of sales levels 
data for a number of past periods; the expected sales in the next 
period, i.e. the budget period can be obtained by a projection of the 
line of best fit Such a scattergraph is shown in Fig. 1 1.2. 

Sophisticated statistical methods of analysis to past sales data may 
also be applied for revealing trends, trade cycles, seasonal movements, 
etc. so that more realistic assessment of potential demands may be 
made. 

(iii) Assessment and report by salesmen : Being in the field and in close 
contact with the market and the customer, the salesmen, sales managers 
and sales agents can, with their experience, forecast sales realistically. 
Asking sa^men to furnish estimates stimulates their interest and co- 
operation in budgeting but care should be taken while accepting these 
estimates as sometimes, biased figures may be furnished. Such data 
furnished by the salesmen may be mere guesses, based on personal 
judgement vhich may tend to be over-optimistic. 



Fig. 11.2. Scattergrai^i of projected sales volume 

R will be seen from the diagram that the forecast sales for the 6th year will be 5,600 units^ 
i.e. the point where the line of best fit crosses a line drawn perpendieidar to the 6ih year’s nurk 
00 Oie horizontal axis. 

Ov) Study of genertd trade and business situatim ; General trade and 
jpfevtulioig busioess conditions affect sales. Competition from other 
iodustries, position of supi^y of material and labour, availabiljty of 
supplies of bougl^ut finish^ goods for resale, and trade conditions 
in the industries which are the main custogoets for tiie concern’s 
inodoct, should be kept in view. 
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(v) Other mis^Haneous eetuiderattons, e.g. advertising and sales promotion, 
product profitability, production capacity, long-term sales trends of 
the variousjproducts, restrictions impos^]^by the Government etc. 
should also be kept in view. The cost accountant ^$o scrutinizes the 
sales forecast with a view to analysing the relationship between costs 
and selling prices at various levels and arriving at the optimum profit 
forecast. 

Sales forecasts indicate the quantity of anticipated sales of the various 
products at different estimated price levels. The total profit as well as the profit 
contribution of individual products which each of the forecast sales when 
materialized is likely to yield are computed. Limiting factors such as shortage of 
raw material, skilled labour, machine capacity, or working capital, if any, are 
taken into consideration and the profit contribution per unit of the limiting factor 
is projected. The best forecast sales mix that would give maximum profit is then 
decided upon. 

The accepted sales forecast is then converted into the .sales budget. The sales 
forecast is based upon certain assumptions regarding the enterprise objective 
(say, expected profit), level of advertisement, sales promofion and other selling 
efforts, etc. which are related to the levels existing in the immediate past. Sales 
budget, however, carries an imprint of management judgement and strategy and 
takes into account the planned management objective and strategy and the future 

SALFS BUDGET 
By Product and Time 
For the year ending 31st December, 19. . 


Period 

Product A 

Product B 

Pn>duct C 

Total 


Unit^ 

Amount 

Units 

Amount 

Units 

A'nount 

Amount 



Rs.30 


Rs,40 


20 




per unit 


per unit 


per unit 


January 

4,000 

1.20,000 1 

5,000 

2.00.000 1 

1 10,000 

2,00.000 

5.20.000 

February 

4.500 

1.35,000 > 

6,000 

2.40.000 

8,000 i 

1,60.000 

5,35.000 

March 

5.000 

1.50.000 I 

5.000 

2,00.000 

7.000 ( 

1.40,000 

4,90,000 

Total 1st Quarter 

13.500 

I 4,05,000 1 

16,000 

6.40.000 

25,000 , 

5.00.000 

15,45.000 

2nd Quarter 

12,000 

3,60,000 

18,000 

7.20,000 

30,000 ] 

6,00.000 

16,80,000 

3rd Quarter 

16.000 j 

4,80,000 1 

20.000 

8.00,000 1 

32.000 ) 

C, 10.000 

19,20,000 

4th Quarter 

15,000 

4,50,000 ' 

16.000 

6.40,000 

28.000 • 

5,60,000 

16,50,000 

Total for the year 

56,500 

16,95,000 1 

70,000 

28.00.000 

1.15.000 , 

23,00.000 

67,95,000 


Fig. 1 1.3. Sales Budget 

commitments. In practice, the forecast is co-ordinated and synchronised with 
similar forecasts for production and other functions of the business. If the sales 
forecast gives the desired profit by utilizing the existing capacity, it may be adopted 
as the sales budget srithout any change. If, however, the sales forecast is higher 
than past sales and if it creates a capital investment problem, the forecast figures 
may be aooqded as budgets only if the investment is justifiable and funds are 
available. If the forecast is lower than the past sales but the top management 
insists on the adiievmnent of increased profit, this would call for measures tike 
sales price teereases, sales promotion and reduction in variaMe mid fixed costs 
for attaining the profit objective. 
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The format of a sales budget dasslfied according to products may be seen in 
Fig. 11.3. Sales budgets may also be {uepared according to products, areas, 
territories, types of customers, salesmen, or sales agents. Some manufactured 
products have a seasonal sales pattern so that sales are not uniform throughout 
the budget period. In such cases, the budget should not be based on the average 
sales for the budget period but seasonal or operating sales budgets for smaller 
paiods should be set. 

FroductioB Budget The production budget is a forecast of the production 
f<v the budget period. Production budget is prepared in two parts, viz. production 
volume budget for the physical units of the products to be manufacture and the 
cost of production or manufacturing budget detailing the budgeted cost under 
material, labour, and factory overhead in respect of the products. The following 
steps are involved in the preparation of the production budget : — 

(0 Production planning : lYoduction planning plays a very important part 
in the establishment of the production budget in physical units. 
Production planning on sound lines takes into consideration optimum 
utilization of plant capacity by elimination or reduction of limiting 
factors and bottlenecks in production like shortage of material, labour, 
capital etc. Proper planning of production levels out seasonal 
fluctuations of sales so that optimum inventory of finished products, 
components, and work-in-progress is maintained. While production 
planning in a concern manufacturing standard products is easier, it is 
possible in the case of production to order also, to suitably plan and 
budget the production of some standard parts or components. 

(ii) Consideration of ct^acity : The total quantity of each of the products 
or group of products which the conMrn is capable of producing is 
determined. For this purpose, co-ordination with the plant utilization 
budget will be necessary. The level of attainment to be adopted for 
budgeting should be based on normal capacity likely to be achieved ; it 
should not be either too high or too low. 

(iu) Integration with the stdes forecast budget : This is necessary for avoiding 
imbalance of sales and production. It may so happen that the entire 
production of the concern is not capable of being sold. If the position 
cannot be improved, the production budget should be pruned so as to 
fall in line with the sales ^dget. If on the other hand, selling is not a 
problem, the quantity as fixed at (i) above, may be taken as the optimum 
for budget purposes. If expected sales exceed the existing capacity* 
attempts should be made to balance production with sales forecast 
by resorting to overtime or additional shiA; work, or to consider on a 
long-term basis, the need for an expansion programme. 

Qv) Determination of quantity to be held In stodc : The extent to which 
invmitory of finished goods is to be carried, depends upon several 
factors such as future sales potential, availaUlity of storage facilities* 
die riilc and cost of stodk-out and cost td* oanying inventory. The 
budgeted quantity of production tf arrived at by adding to the budgeted 
sates quamity, the difibteiioe betweok the Ofwiiing and dhMdfig hiventories 
ttfthefinished goods. Theinventmrofworic^BFfsxigcMiiatto 
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should also be taken into consideration if a ^gnificant chan^ between 
the opening and closing inventories of work>in*progress is anticipated. 
The difference between the equivalent units in the opening and closing 
inventories will, in such case, be the additional units for manufacture 
to be included in the production budget 


moDucnoN budget 


Yesr : Product : Department : 



(v) PoZ/cy of the management : Sometimes, policy decisions are to be taken 
before finally setting the budget. For example, it may have to be 
considered whether certain components or parts should be manufactured 
or purchased. 

A fointat of production budget suitable for showing the budgeted units for a 
(voduct for various periods of manufacture is illustrated in Fig. 1 1 .4. Production 
budgets may also be classified by each department of manufacture. 

The following advantages result from the operation of a production budget : — 

(0 Best utilization of the productive resources of the business. 

(ii) Assistance in computation of forecast profit and loss statement provides 
a means of evaluating performance and profitability. 

0ii} Maintenance of low inventory which obviates risk of obsolescence 
and fall in price. 

(tv) Ptodu^on of goods according to schedule which enables ddivery 
dates to be kept 

(v) Reduction in costs as a result of uniformity in production. 
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(vi) Assistance in setting the pnrdiase budget enabling pordiases to be 
made at economic prices. 

(vii) Sdiedoling requirements of labour. 

PlaDt UtUisatiou Budget. The plant capacity required to carry out the 
production programme as per the production budget is laid down in the plant 
utilisation budget. In fact, this budget is prepared almost simultaneously with the 
production budget after synchronising the plant capacity with the production 
imits as per the production budget and the sales forecast. The budget^ capacity 
is set in terms of convenient physical units, such as weight or numter of 
products, or working hours. The plant uUlisation budget determines the machine 
load in each department during the budget period so that overloading may be 
corrected or action taken to utilise sur^dus capacity. Bottlenecks created by 
over-loading may be removed by worldng overtime, off-loading (i.e. transfer 
of work to other departments where surplus capacity is available), procurement 
or expansion of plants, or passing on the excess work to sub-contractors. On the 
other hand, idle facility may be utilised by making efforts to increase demand for 
the products. 

An illustration of machine utilization budget is given in the example below : 
EXAMPLE II. I. 

Three articles X, Y and Z are produced in a factory. They pass through two cost centres 
A and B. From the data furnished compile a statement for budgeted machine utilisation in both 
the cer'res. 

(a) Saks Budget for the year 


Product 

Annual 
Budgeted 
Sales (units) 

Opening Stock 
of Finished 
Pnxluct 
(unitsb) 

Closing Stock 

X 

4,800 

600 

Equfv.i)cnt to 

2 fnonthsi* sale«» 

Y 

2.400 

300 

ss 

Z 

2.400 

800 

*1 


(b) MaMne Hours per unit of Products 

Machine hours per unit 



Cost Centres 


A 

B 

Product 

X 

30 

70 

Y 

200 

100 

Z 

30 

20 


(e) Toud lumber of Machliies : 

CostCenUo 

A 284 

B 256 

Total 540 

(d) Total working Ixiursdiir&if the year; Estimated 2,300 boors per Madibie. 

V.C.mut.,Mtry 
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ANSWBR: 

Pint the, ProducUoin Budget is prepared as follows 

Production Budget for the year. . . . 


Product 

Sales 

(1) 

(units) 

Closing 

stock 

(2) 

(units) 

Opening 

stock 

(3) 

(units) 

Production 

Budget 

{l)+(2)--(3) 

(units) 

X 

4,800 

800 

600 

5,000 

Y 

2,400 

400 

300 

2.500 

Z 

2,400 

400 

800 

2.000 


The machine utilizaiion budget will be constmaed as follows : — 
Machine Utilization Budget for the year. . . . 





Cost Centre A 



Cost C'enire B 


PnKiuct 

Units 

Hours 

Total 

No. of 

Hours 

Total 

No. of 



per unit 

machine 

machines 

per unit 

m3chifie 

machines 




hours 

required 


hjurs 

required 

X 

5,000 

.30 

1,50.000 

60 

70 

3,50,000 

140 

Y 

2,500 

200 

5.00.000 

200 

100 

2,50,000 

100 

L 

2.000 

30 

60,000 

24 

20 

40,000 

16 




7,10,000 

284 


6,40.000 

256 




(284 V 2,500) 



(2^6 • 2..500) 



Cost of Production (or Manufacturing Cost) Budget. Cost of production 
budget (also known as manufacturing budget) is a forecast of the cost of the 
production which has been planned in the production budget. The physical units 
in the production budget are broken into the elements, i.e. material quantity and 
labour time, and the estimated costs of materials, labour, and manufacturing 
overhead are computed. Cost of production budget consists of the thi ee subsidiary 
budgets, viz. materials, labour and expenses (or manufacturing overh . id) budgets. 
A specimen form of cost of production budget prepared according to products 
may be seen in Fig. 1 1.5. I'his may also be arranged and analysed departroentwise 
so that responsibility can be eorreetly fixed on the individuals who control the 
expenditure of a department. 

Matcriala Budget The material budget includes quantities of direct 
materials ; the quantities of each raw material needed for each finished product 
in the budget period is specified. The input data for this budget is obtained by 
applying standard material usage rates by each type of material to the volume of 
output todgeted. 

The materiala budget serves the following purpose^ : — 

(i) It assists the purchase department in suitably planning the purchases 
so that materials are delivered when needed and provides data for 
determiniog the cash requirements for raw materials purchase. 

(ii) It enables establishment of purchase cost budget. 

(tU) It helps the fixation of maximum and minimum levels of materials, 
components, etc. for effective planning. 

(^v) It iwovides dato for calculation of raw material cost of manufacture 
product wise. 

(V) It amiits in control of raw material usage. 
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In the preparation of material budget, the material requirement in terms of 
quantity for each product or each cost centre is determined. The quantities of 
the various materiak including bought out components required for production 
during the budget period, are indicated in this budget. Only direct materials are 
included ; indirect materials are generally included in the manufacturing overhegd 
budget Due allowance is made for material spoilage likely to occur in course bf 
manufacture. For inclusion in the purchase budget the budgeted cost of materills 
is computed by aggregating the value (total quaidity multiplied estimated ugit 
price) of eadi material. Where standard costing system is in use, the standard 
material costs per unit of product multiplied by the total units of product in d>e 
production budget would give the budgeted cost of materials. Where standard 
costirg ^stem is not in use, the relevant figures may be obtained from estimates 
or from past actuals suitably modified to the conditions antidpated during die 
tmdget pniod. 

Fardnse P ui gst . The purdiaae budget establishes the quantity and value 
of the various itons of materials to be purdnsed to dslivery at specified points 
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of time during the budget period taking into account the production schedule of 
the concern and the inventory requirements. It takes into account the requirements 
for the entire budget plan as per the sales, materials (or manufacturing overhead 
for indirect materials), maintenance, research and development, and capital 
budgets. Purchases may be required to be made in respect of direct and indirect 
materials, finished goods for resale, components and parts, and purchased services. 
Before incorporation in the purchase budget, these purchase requirements should 
be suitably adjusted to account for the following : — 

(i) Orders for purchases already placed : 

(ii) Materials already booked or earmarked for incomplete orders ; 

(iii) The planned closing slock of the material less the opening stock ; 

(iv) Stocks required to be built up for future requirements, sudden shortage, 
etc. ; 

(v) Storage space ; 

(vi) Economic size of order ; 

(vii) Price considerations ; 

(viii ) Availability of finance ; 

(ix) Policy of the management regarding purchase of those materials 
which can as well be manufactured. 


Purchase budgets are essential as they (i) enable the purchase department to 
plan its normal purchases efficiently and also to make economical purchases in 
advance in order to take advantage of long-term contr icts, (ii) serve as a guide 
for timely provision of funds for purchasing, and (lii) provide^the material prices 
on which the budget plan is based. 

An illustration showing the preparation of production, materials and purchase 
budgets is given below : 


EXAMPLH 11.2. 

ABC Limited manufuciurcs three pr«>duetv from three basic raw matostais in three 
departments. The company operates a budgetary control system and values its stock of finished 
goods on a marginal cost basts. From the data given below, you arc required ’>) produce for the 
month of June 1979 the following budgets : 

(a) production ; 

(b) materials usage ; 

(c) purchase ; 

(d) profit and loss account for each product and in t otal. 


Bud^ted data for June 1979 : 

Product : ABC 

Sales £l,.M)0.000 £1,080.000 £1,680,000 

Stock of finished products at 

1st June 1979, m units 3,000 2,000 2.500 

Department ; 1 D IH 

Fixed production overhead £239.000 £201, .tOO £391,200 

Dtrept labour hours 47,800 67,100 65,200 

Direct material : DM11 DM21 DM31 

Slock at Isi June 1979, in units 24,500 20,500 17,500 

The company is introducing a new system of inventory control which should reduce stods. 

The foracasl is that stocks at 30lb June 1979 will be reduced as fidiows : raw materia I s by 10*; and 


hnished praduets by 20%. 

Fixed produetioit overhead it absorbed on a direct labour hour basU. It h expected that 
there will be no work-in-propess at the beginning or end of the month. 

AdmlniSIritioa cost is absorbed by products at a rate of 20 % of prt^km cost and seUing 

wd distribution cost is abaorbed by products at a rate of 40?<; of productkMi cost. 
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Profit is budfsted as a ptfcentage of total cost as follows : product A 25%; prodnct B 
t2i%; and product C16|%. 

Standard cost data, per unit of product : 

Product : ABC 



Price per 





unit 

units 

units 

units 


£ 




Direct material : 





DM11 

2.00 

5 

— 

12 

DM 21 

4.00 

— 

10 

9 

DM31 

1.00 

5 

5 



Rate per 





hour 

hours 

hours 

hours 


£ 




Direct wages : 





Department : 1 

2.50 

4 

2 

2 

11 

2.00 

6 

2 

3 

UI 

1.50 

2 

4 

6 



£ 

£ 

£ 

Other variable costs 


10 

20 

15 


{LCM.A,.Pt /) 


ANSWER ; 

From the data given, the sale quantities for the month arc arrived at as follows : 

Products 


Direct material : DM 1 1 
DM21 
DM31 


A 

£ per unit 
10 


B 

£ per unit 

40 

5 


C 

£ per unit 
24 
36 



•15 

45 

60 

Direct wages : Dept. I 

10 

5 

5 

Dept. 11 

12 

4 

6 

Dept. Ill 

3 

6 

9 


25 

15 

20 

Other variable costs 

10 

20 

15 

Total variable costs 

50 

80 

95 

Fixed production overhead : 

Dept.l (£239,000/47,800) £5 

20 

10 

10 

Dept.n (£201,300/67,100) £3 

18 

6 

9 

Dept. Ill (£391,200/65,200) £6 

12 

24 

3« 


50 

40 

55 

Production cost 

100 

120 

ISO 

Administration cost @ 20% 

20 

24 

30 

Selling and distribution cost ® 40% 

40 

48 

60 

Total cost 

160 

1» 

240 

Profit 04 25%; B I2i%; C16|%) 

40 

24 

40 

Sdftngprkes 

200 

210 

280 

Sales quantities : 

A £1,500,00(V200 

B £1,000,000/216 

C£l,6IO,OOtV2SO 

7.500 

5^000 

0^000 
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(a) Producthm Budget 



A 

B 

c 

Sales quantities 

7,500 

5,000 

6,000 

Add closing stock 

2,400 

1,600 

2,000 

Less opening stock 

3,000 

2,000 

2,300 

Production quantities 

6,900 

4,600 

5,500 

(b) Maseriah Usage Budget 

DM 11 

DM21 

DM31 

Product A (6,900 x 5 ; 6,900 < 5) 

34.500 

— 

34,500 

B (4,600 <10 ; 4,600 < 5) 

— 

46,000 

23,000 

C(5,500< 12; 5,500 x 9) 

66.000 

49,500 

— 

Total units 

100,500 

95,500 

57,500 

(c) Purchase Budget 

DM 11 

DM 21 

DM 31 

Materials 

100,500 

95.500 

57,500 

Add closing slock 

22,050 

18,450 

15,750 

Less opening st,M V 

24.500 

20,500 

17,500 

Purchase (units) 

98.050 

93,450 

55,750 

Price pei unit 

£2 

£4 

£1 

Purchast (value) 

(d) Projit and Loss Budget 

£196,100 

£373,800 

£55,750 

(hfargtnal cost basts) 

Products 



A 

B 

C 

Total 

£ 

£ 

£ 

£ 

Sales 1,500,000 

1.080,000 

1,680,000 

4,260,000 

Less Marginal cost of sales 375,000 

400,000 

570^10 

1,345,000 

Marginal cv)ntribution 1,125,000 

680,000 

l.llO.OOU 

2.913,000 

Fixed costs : 




Production (£239,000-} £201,300} £391,200) 


831,300 

Administration 



430,000 

Selling and distribution 



900,000 

2,181.300 

Profit 



£733,500 


IHrect labour (or Labour Cost) Budget. This budget comprises the 
estimates of direct labour requirements necessary to produce the types and quantities 
of output planned in the production budget. The direct labour budget should be 
developed in terms of both direct labour hours am' direct labour costs. The 
labour content of each item of production as per the production budget is first 
determined in terms of grades and trades of the workers required and the labour 
time for each job operation, process, product, etc. is determined by time and motion 
study or otherwise. The rates of pay. allowances, bonus, etc. of each category are 
then considered and labour cost to be set for each budget centre is calculate by 
multiplying the wages rate with the labour hours of the number of units of products 
budget^. If ttie workers are placed on an incentive scheme, the labour rates 
should be suitably increased on an estimated basis to cover the payment of the 
incentive dement Where standard costing system is in use, the labour cost 
budget is sd by multiidying the standard labour cost per umt to tiie quantity of 
Anticipated production as per the production Iwdget In the absence oi standard 
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costs, the information may be obtained from estimated costs or from past records, 
which may be suitably modified to meet future needs, and included in this budget 
or in the manufacturing overhead budget. The purpose of direct labour budget 
ate, besides providing planning data in respect to the amount of direct labour 
required, the number of employees needed (to be included in personnel budget), 
unit cost of manufacturing each product, determining cash flow requirements and 
establishing cost control. 

Porsoonei Budget. The personnel budget incorporates the requirements 
of personnel to carry out the budget plan as laid down in the sales, manufacturing 
(la^ur and manufacturing overhead), maintenance, research and development 
and capital expenditure budgets. The labour requirement is indicated in terms of 
rupee value, number of labour hours, number and grade of workers, or any other 
convenient unit. Provision should be made in this budget for shift and overtime 
work and for the effect of training plans for new workers on labour cost. 

The objectives of the personnel budget are as follows 

(i) Efficient personnel management ; 

(ii) Provision of a suitable yardstick against which the actual labour force 
may be compared and controlled ; 

(iii) Bringing down labour turnover to the minimum by removing as far as 
possible the causes leading to high turnover ; 

(iv) Measurement and stabilisation of the ratio between direct labour and 
indirect labour ; 

(v) Facilitating the preparation of cash budgets in so far as requirements 
of wages are concerned. 

Expenses (or Mannfactnring Overhead) Bodget Budgeting of manufac- 
turing overhead is essential for maintaining realistic expense levels required for 
supporting the budgeted programme and objectives of the enterprise. The 
preliminaries necessary for the establishment of the budget are stated below. 
Ordinarily these preliminaries would already be completed while laying down a 
procedure for the accounting and control of overhead expenses. 

(i) Classification of expenditure into fixed, variable and semi-variable 
and collection thereof in accordance with a schedule of standing order 
numbers. 

(ii) Departmentalisation of expenditore. (This is essential because control 
is exercised over individual departments which incur expenditure.) 

(iii) Dedding upon a volume of production with which the budgets wiB be 
linked up. In certain cases, however, the volume of production is><not 
quite relevant. The maintenance department may, for instance, cirry 
out expensive capital work (unrelated to production activities) wtudh is 
transferred from the production budget to the capital expenditure bucket. 

The cost accountant prepares the expense budget on the basis of the li^ 
available in the manufacturing overhead ledger. In some concerns, the head of 
die department or the shop is asked to prepare estimates for the expmidittire 
relatiBg to his department K satisfactory method is to comlflne the two 
procedures ; the estimates prepared by the cost aocoontant are reviewed and agreed 
to by the shop executive and fti^y approved by the Budget Committee 
after co-ordination with idl the other budgets. The overhead expenses sgahHt 
eadi Staadiiqi Order Numlber for each depaftmoat, eorreqiotidiitg to the badgrted 
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production volume, are estimated. Past actuals for other expenses are suitably 
modified in accordance with the production programme for the current budget 
period. The expenditure is initially compiled in terms of quantities, e.g. physical 
units for materials, labour hours fbr wages, etc. and then converted into rupee 
value by applying the budgeted price of materials and the budgeted rates of wages. 
The total of these estimated expenses, separately for fixed and variable and for 
each department, constitutes the expense budget for the department. 

Fixed (or Static) and Flexible Budgets. A budget may be established, either 
as a fixed budget or a flexiUe budget. A fixed budget {or static budget) is one 
which is designed for a specific planned output level and is not adjusted to the 
level of activity attained at the time of comparison between the budgeted and 
actual costs. Since this budget relates to only one level of activity planned, it is 
also known as plan budget. Obviously, a fixed budget is estaWish^ only for a 
small period of time when the actual output is not anticipated to differ much 
from the budgeted output. 

It, however, does not mean that the fixed budget is rigid one, not to be 
changed at all. Though not adjusted to the actual volume attained, a fixed budget 
is liable to revision if due to business conditions undergoing a basic change or 
due to other reasons, actual operations differ widely from those planned in the 
fixed budget. 

Fixed budgets are most suited for fixed expenses. In case of discretionary 
costs situations where the expenditure is optional and has no relation with the 
output, e.g. expenditure on research and development, advertising, management 
consultancy, certain types of repairs and maintenance, employee recreation and 
some fringe benefits, charitable donations etc., the fixed budget takes the form of 
the appropriation type or lump-sum type of budget. A fixed amount is set as the 
appropriation to cover the expenditure of the budget centre. In other cases, 
although many of the items of expenditure may vary with the output, the fixed 
budget ignores this factor ; a particular level of activity is anticipated and all 
expenses are budgeted for that level. 

A fixed budget has only a limited application and is ineffective as a tool for 
cost control. While comparing the actual cost with a fixed budget, the difference 
cannot be properly explained and it is not possible to say whether the entire variance 
was due to change in the level of activity or whether any other factor such as the 
performance of the operating manager was respon'-ible for it, unless a further 
detailed analysis is made to find out the real cause for the variance. Fixed budgets 
are useful where the plan permits maximum stabilization of production, as for 
example, for organisations which manufacture to build up inventories of finished 
products and components. Where it is possible to estimate the activities of a 
business fairly aocuratedy so that there is no significant variation between the planned 
output and the actual output, fixed budget may be quite satisfactory. 

FtexOAe budget (also known as control biuret or variable or sUdtt^ scale 
budget) is a budget which is designed to change appropriately with fluctuations in 
output or turnover and to ftimish budgeted costs for any level of activity actually 
attained. Flexible budget may also be used for adjusting budgets to current 
conditions aiMng out of aeasonat variations or changes in die leo^ of the woricing 
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period. A flexible budget is more elastic, useful, and practical. It takes into 
account the changes in the actual circumstances and is useful for the purpose of 
performance evaluation and control since it segregates the activity factor which is 
beyond the control of the operating manager and highlights those costs for which 
he is responsible. 

In order to prepare a flexible budget, items of anticipated expenditure are 
first, classified into fixed, variable, and semi>variable. Budget allowance, i.e. the 
amount of cost which a budget centre is expected to incur during a specified period 
of time, in relation to the level or activity attained by the budget centre, is set for 
each item of expenditure. The allowances in respect of items of fixed costs will 
be the same for ail levels of activity within a given range. Costs which are incurred 
purely at the discretion of the management do not directly vary with variations in 
activity and hence these may be excluded in flexible budgeting. In the case of 
variable costs, activities which cause costs to fluctuate diiTcr from item to item. 
While direct material and direct labour costs are usually related to the level of 
production, some of the items of variable overhead costs are related to other activity 
bases such as labour hours, machine hours, size of order etc. and in certain cases 
they are related more to fluctuations in input rather than the output. For example, 
material handling labour cost fluctuates with the quantity of materials bandied 
anC not as much with the level of output, and employees training cost has causal 
relationship with the number of new employees and not with the volume of 
production. Each item of variable overhead cost should, therefore, be analysed 
in detail and budget allowances set for a range of anticipated levels of activity. As 
regards the semi-variable costs, each item is examined and resolved into its fixed 
and variable elements and a budget is set for dilTercnt levels on merit depending 
upon the nature and behaviour of each item. A table (see Fig. 11.6) is prepared 
showing the budgeted amount for each item of expense against the various levels. 
It may be noted that some accountants i»'erer to omit from the flexible budget 
those items which remain constant at diflTercnt levels of activity. 

It will thus be seen that flexible budget is actually a series of budgets one 
fixed for each level of activity. The allowance for an actual level of activity which 
does not correspond to any level in the table may be computed by interpolation, 
small differences in activity levels bring i^ored. For example, if budgets have 
been set for 90% and 100% actirities, the budget allowance for 95% activ^y 
should be computed by interpolation but if the actual activity is 91 % or 92%, the 
allowance for 90% budgeted activity may be assumed to be fairly correct for the 
actual activity. 

Another method of presenting flexiUe budgets is to ptq>are budgets fnr 
only one level of activity and express each item of expenditure as a budget fimmila 
per unit, i.e. a ratio or rate per unit of Um activity base. The allowance for an 
item of expenditure at any desired level of activity can be computed by means of 
simple multiplication. 

Obviously, this will be possible in cases of setting flexiUe budgets fat only 
such costs that vary dhectly with the activity base. Budgets for items of a semi 
vutol^ or semi^xed nilurs iriU stiU havi to Iw estifl)hslied individhMlIly, 
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In this method, which reduces the cost of preparation of an elaborate flexible 
budget, the budget for the actual level of activity is usually prepared at the end ol 
the budget period when actual results are being analysed However when 
alternative activity levels are being considered at the planning stage itself, the 
previous method, i e setting up the flexible budget at various activity levels is 
suitable. 


FLEXIBLE BUDGET 


Budget Period Department 



Operating level ; 







Direct labour hour^ 

7000 


9.000 


11,000 

1 

Percentage of capacity 

70 

1 80 

90 

J 100 

no 

Standing 







Order 

Expanse 


Budget allowance per nii>nih 


Ni> 




» 





Rs. 

Rs 

Rs 

Rs 

Rs 

01 

Indirect labour 

850 

900 

940 

980 


22 

Shop clerks 

150 

160 

170 

170 

180 1 

28 

Sundry supplies 

290 

300 

315 

330 

’ 340 j 

32 

Overtime premium 

- 


450 

500 

550' 

33 

Night shift premium 

— 

— 

— 

50 

50 1 

41 

Supervision 

I 200 

1.200 

1.200 

1,200 

1,200 




Total C cnlrollablc 

2,490 

2.560 

3,075 

:;30 

3,320 

61 

Power , 

1 1.300 

1.425 

1.500 


1,725 

62 

Maintenance | 

1.300 

1.400 

1.500 



66 

Space cost 1 

1 850 

860 

880 



68 

General expenses 

' 650 

675 

700 

725 

750 


Total Service costs 

4.100 

4.360 

4,580 

4.815 

5.075 

1 

! 

(Controllable) 




1 

1 

1 

1 “ 

Depreciation 

600 

600 

600 


HI 

»9 

Rates and taxes 

50 

50 

50 

50 

50 


Insurance 

100 

100 

100 

100 < 

100 

-- 

Total Non-conirollabic 

750 

1 

750 

750 

1 

750 

750 


Total Expenses 

7,340 

7.670 

8.405 

8,795 

9.145 


Overhead rate per 







direct labour hour 

’ll. 1.049 

Re. 0 939 

Re.0.934 

Re. 0.879 

Re 0.831 


Fig. 1 1 .6. Flexible budget for ManufacturiBg Overhead 


Note ; Flexible budget for cost of production may be prepared In a similar manner by including 
direct material and diitct labour coaU at the various operating levels. A suitable form of 
a flttible budget for admiaisttttioa, selling and distribution costs mey be seen in Fig. 11.9. 
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The third method is to present the flexible budget in the form of a graph (see 
Fig. 11. 7). A curve representing the budgets against various levels of output may 
be drawn. Budgeted expenditure may be shown in the graph for each item of 
expenditure, for each department, or for the business as a whole. 


150 


1 


100 


I 

•15 50 

5 


DEPRE 

CIATION 









FOREMI 

EN 

s» 

loPit'' 







f 



I-stores 



25 


50 75 

Capacity % 


100 


125 


Fig. 11.7. FI ;xible Budget for Fixed arid Variable Expenses 


An example illustrating the manner of establishment of flexible budgets is 
given below : 

EXAMPLE 11.3. 

The following data are available in a manufacturing company for a yearly period . 



Rs. mf») 

Fixtd expenses 

Wages and salaries 

9.5 

Rent, rates and taxes 

6.6 

Def>reciation 

7.4 

Sundry administrative expeoscit 

6.S 

Semi-Variable expenses 
(at 50% of capacity) 

Maintenance and repairs 

3.S 

Indirect labour 

7.9 

Sates department salaries etc. 

3.8 

Sundry administrative expenses 

2.8 

Variable expenses 
(at 50% of capacity) 

Materials 

21.7 

Labour 

204 

Other expenses 

IS 
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Assume that the fixed expenses remain constant for all levels of production, semi>variable 
expenses remain constant between 45% and 65% of capacity, increasing by 10% between 65% 
and 80% capacity and by 20% between 80% and 100% capacity. 

Sales at various levels are : 

Rs. (alkhs) Rs. (lakhs) 

50% capacity 100 90% capacity 180 

60% ,. 120 100% .. 200 

75% .. 150 

Prepare flexible budget for the year and forecast the profits at 60%, 75%, 90% and 100% 
of capacity. (/.C. inter) 

\NSWER . 


FLEXIBLE BUDGET 


Period., , . 

C apdcity 


50% 


Sales 

Rs. 

(lakhs) 

100 

Variabie expenses 

Materials 

21.70 

Labi Mir 

2040 

Others expenses 

7,90 

Semt-vanahle expenses 

Maintenance and repairs 

3.50 

Indirect labour 

7.90 

Sales department 

salaries etc. 

3 80 

Sundry administrative expenses 

2.80 

Fixed expenses 

Wages and salaries 

9.50 

Rent, rates and taxes 

6.60 

Depreciation 

7.40 

Sundry administrative expenses 

6 50 


60 

75- 

90% 

100% 

Rs 

Rs. 

Rs. 

Rs. 

(lakhs) 

dakhs) 

(lakhs) 

(lakhs) 

120 

150 

180 

200 

26 04 

32 55 

39 06 

43.40 

24 48 

30 60 

36 72 

40.80 

9 48 

11.85 

1412 

15.80 

3,50 

3 85 

4 

4,20 

7.90 

8.69 

9.48 

9.48 

3 80 

4.18 

4.56 

4.56 

2.80 

3.08 

3.36 

3.36 

9.50 

9.30 

9.50 

9.50 

6.60 

6.60 

660 

660 

7.40 

740 

7.40 

7.40 

6.50 

6 50 

650 

6.50 


Total Rs. 98 00 Rs. 108.00 Rs. 124.80 Rs. 141.60 Rs. 151.60 


It is often argued that the flexible budgetary control ap.iroach has become 
out-dated for the purpose of cost control in production department. The main 
reason is (hat production costs are more or less becoming fixed policy costs which 
are non-controllable by the departmental foremen. The price of materials is 
largely beyond the control of the foremen, wage structures can hardly be changed 
(if at all, such changes would be upwards only), labour force cannot be reduced with 
decrease in capacity utilization and many variable and semivariable expenses are 
sluggish in their behaviour with change in production levels. 

ScBtag ni DiatributioB Coats Badget. The selling and distribution costs 
budget whteh Is dosdy related to the sales budget is the forecast of the cost 
selliog and disttibutiiig, for the budget period. All expenses leUting to sdling and 
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distribution of the products referred to in the sales budget are included in the 
selling and distribution costs budget. Budgets are prepared for each item of 
.selling and distribution overhead based on the volume of sales set in the sales 
budget. Certain long-term expenses such as advertisement costs are spread over 
more than one budget period. Selling and distribution expenses may be fixed or 
variable with regard to the volume of sales ; separate budgets are usually established 
for fixed or variable selling and distribution expenses in the same manner as fixed 
and flexible budgets are set up for manufacturing overhead. An illustration of a 
flexible budget for selling and distribution costs is shown in Fig. 11.8. Budget 
for administration costs (discussed later in this chapter) has also been shown in the 
illustration. 




Sales volume (Rs ) 


7.00,000 

8,00,000, 9.00,000) 

10,00.000 it 1,00,00^ 


Pre^ntage of capacity 


70% 

80% 1 


imm 

110% 


Cost 

^penscb 

• f 

/• 







\ocount 


of 

Budget allowance per int>Mth 


I 

No. 


Sales 

Rs 

Rs. 

Rs 

Rs 

1 

Rs 

1 

01 

Biei 


15,000 

15.000 

15.000 j 

15,000 

15.000 

d 

mm 

Oeneral expenses 

wBm 

14,000 

16,000 

18.000 

20.000 j 

22.000 


■■ 

Depreciation 








It 

Rates Sl Taxes 

Fixed 

3,000 

3,000 

BQ 


3,0)0 


mil 

Total Adminis- 









tratjon oostb 

Rb 

38.000 

40,000 

42.000 

44.000 

1 

46,000 



Salaries 

3% 

21,000 

24,000 

27,000 

^0,000 

U.OOO 



Travelling 

1% 

7,000 

8,000 

9,000 

10,000 

11,000 

1 

54 

Sales office 

05% 

3,500 

4,000 





60 

Advertisement 

1% 

7,000 

8,000 




a 

65 

General expenses 

1% 

7,000 

8.000 

KQ 






Rs. 

45,500 

52,000 

58.500 

65,000 

71.500 


tot 

Wages 

0.5% 

3,500 1 4,000 

4,500 


5.500 

1 

102 

Rent 

1% 


K&3I 



11.000 

1 

108 

Depreciation 

Fixed 





8.000 

1 

no 

Maintenance of 







i 


vehicles 

mm 





21.000 

115 

Other expenses 

Wm 


mm 


5,000 

S.500 



Total Dntribution 









costa 

Rs. 

3d,000 



48,000 

5ft.000 


Fig. 11.8. Adainistratkm, Selling and Dtstribution Cmts Budget 


Certain items of selling and distribution costs, e.g. soch portions of the cost 
of the transport department which are related to selling and diatributtoo functions 
are not induded in the selling and distribution costs budget as they may be 
ccHrtroied more cffectiudy by indusion m the departmental productum cost budget. 

In btidgdsunmiatie».howewr. the cost ia transferred to 
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Fixed Costs Budget, tn some concerns, fixed cost budgets are set 
separately and not included in the functional budgets. This is because fixed costs 
cannot be controlled by the departmental executive and inclusion of fixed costs 
in the functional budgets of a department, therefore, serves no purpose. Budget 
for each item of fixed expenditure is established separately under the main heads, 
viz. manufacturing, administration, and selling and distribution. 
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c<»ts budget may be set In three parts, viz. for the cost of preventive maintenance, 
for emergency repairs, and for tte costs relating to the maintenance department. 
Budgets for preventive maintenance are comparatively easier to establish because 
such maintenance would be pre-planned ; the material and supplies required for 
maintenance work are determined and the time for each standard operation fixed 
wherever feasible alter proper work study. Standard material and labour costs 
may thercaAer be budgeted. Budgeting for emergency repairs is slightly difficult 
as no standard for such work can be fixed. Past figures, suitably modified in the 
light of current and anticipated conditions may be adopted for this purpose. The 
general costs of the maintenance department such as depreciation, rent and lighting 
would be usually of a fixed nature and, therefore, may be easily budgeted. A 
specimen maintenance costs budget is given in Fig. 1 1.9. 

Maintenance costs budgets may be set for the factory as a whole or separately 
for each operational department which utilizes the services of the Maintenance 
Department so that each department may control its own expenditure on 
maintenance. The latter procedure is preferable as it is the departmental foreman 
and not the maintenance foreman who is in a better position to control the 
expenditure on maintenance incurred by him. In any case, it is better to introduce 
the concept of duA responsibility so that though there may be a clear cut 
demarcation of the responsibilities of the maintenance and production departments, 
both would be jointly responsible for the control of costs. 

Administration Costs Budget. Administration costs budget includes 
expenditure on the top level management and certain other functions like general 
office, accounting, finance, legal, etc. An important prerequisite for setting budgets 
for administration costs is to classify the expenses correctly. This is essential 
because there are certain items of expenses ‘which may be ckissificd both as 
production and administration costs. Next, steps should be taken to place every 
item of expenditure under the control of one or the other executive who would be 
responsible for its incidence. Most of the items of administration overhead such 
as salaries of managers, accountants, secretaries, and other staff being of a fixed 
nature, there is not much difficulty in establishing budgets for these items. Budgets 
should be set for each item based mainly on past actuals. Historical records should 
be analysed and adjusted for anticipated changes in general economic conditions 
and in management policy. 

The methods of fixing standards for controlling individual items of 
administration overhead were considered in Chapter S. These standards may be 
taken as guides for establishing budgets for variable administration expenses. 
Expenses of a semi-variable nature should be split up into the fixed and variable 
elements. A flexible budget for administration costs has been illustrated in 
Fig, 11.8. 

Advertising Costs (ftonwtional costs) Budget. The effect of advertising and 
sales promotion programme is to increase and maintain sales. The advertising 
costs budget should, therefore, be co-ordinated vnth the sales budgrt so that tiie 
latter may take into account the likely increased demand as a result of advertising. 
The bent method to establish budgets for advertising costa would be to relate the 
expenditure to the incremental return, i.e. to the extra inccMne obtained as a lesult 
the advatisemeut. Hus is not possible in most cases as the measurement ^ 
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effectiveness of advertising cost presents considerable difficulty. This is due to the 
following : — 

(a) There is a time lag between placement of the advertisement and 
obtaining the results therefrom. 

(b) Increased sales may not be due to advertising alone. Other factors like 
improved selling methods, increased buying power of the customers, 
reduced competition, etc. may also have a favourable impact on sales. 

(c) Changing economic conditions affect advertising costs and the 
effectiveness of advertising. 

(d) Advertising may not always increase the demand but may merely shift 
the timing of sales. 

For these reasons, advertising and sales promotion expenses are budgeted as 
definite appropriations for specific periods of time. 

As a first step in the budgeting of advertising a>sts, the best method of 
advertisement, i.e. the method which is expected to maximise sales should be 
selected. The next stage is to fix the budget appropriation, i.e. the amount which 
should be spent on advertising, in the budget period. This may be done by one of 
the methods discussed below : 

(i) Percentage oj .sales : In this method, the amount of expenditure on 
advertising is based on a predetermined percentage of expected sales 
during the budget period. The percentage, which may also be related 
to the expocleil profits, is fixed with rcfe.cnce to past records for a 
number of years. However, historical data may not be suitable in 
changed current conditions ; these should be adjusted to changes 
anticipated m the current budget period. 

The method i& not scry sound as effectiveness of advertisement 
saries for each product, at diflcicnt sales s jlamo. in Jiii- -ent markets, 
and with differing conditions of competition. 

(ii) Funds available ; The appropriation of funds for advertising is based 
on the amount which the company can afford and spare for the purpose. 
This method is arbitrary and illogical as the amount depends upon what 
the concern is able to spend on adsertisement and it totally ignores the 
relationship between the advertising cost and the benefit derived from 
it. In times of depressed sales when the need for advertisement is 
more pressing, very little money will be allotted for it. 

(lii) Intensity of competition : The amount is based on what ihc competitors 
in the industry are spending on advertisement. The method is .Icfcctive 
because it is difficult to ascertain wh. • others arc spending on 
advertisement. Even if the amount is readily known, it may not be 
appropriate or suited to the particular situation in the company. The 
method assumes that the competitors are getting the best results from 
the spending and that their selling problems are the same as that of the 
company. These mav not always be true. 

(iv) Task method : Certain objectives to be achieved by advertising arc 
established and appropriation for advertising expenses made to the 
extent neocessary to nteet the objectives. 

Reieavdi and Devdopoieat Ceets Budjet. Like all other budgets, research 
»nd devdopment budget pro^des an effective tool for planning and balancing 
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the research and development programme. The budget co-ordinates the cost of 
the programme with the other plans and projects of the company and also provides 
a means to the management for scrutinising in advance the important aspects of 
the programme and its problems involved. Research and development costs are 
considered from both the long and short-term points of view ; the former is to 
ensure that the business conditions are in keeping with future market demand, and 
latter is to see that expenditure is incurred on those research and development 
programmes which give a fair return on the investment. However, the clTcctiveness 
of most research and development schemes is not measurable with a reasonable 
degree of accuracy. The difficulty in planning research and development costs 
arises due to the following factors ; — 

(i) The nature of work pertaining to research and development is different 
from that relating to the manufacturing function. The scope of research 
is wide ; it is independent of the time factor and it may not at times 
produce any result. Development work, however, is more definite in 
scope and time and hence, planning is relatively easier. 

(ii) Research workers are, in general, less cost conscious and are, therefore, 
not susccqjtible to strict control. Development workers have a tendency 
to prolong the development work till perfection is reached, quite 
oblivious of the fact that meanwhile, costs may be piling up. 

(lit) Unlike production efforts which yield quicker results, research and 
development work may extend over several years before it bears fruit. 

The following steps arc involved in the budgetary control of research and 
development costs ; — 

Step 1. A clear definition of the objectives of research and development is 
laid down in the form of a programme. The objective may, for instance, be to 
reduce costs or provide better service to the consumer. 

Step 2. Areas or sectors of responsibility are determined and responsibilities 
are suitably assigned. 

Step 3. Budgeting : Budgets are established for each research and devd ipment 
project on a long-term basis, even for 8 to 10 years, which are further broken up 
into short-term budgets on annu^ basis. The budgets arc in the form of limits of 
expenditure set for each project, department, or centre. If the limit is set ver> 
high, it would mean waste of resources creating financial difficulties or only a 
partial utilisation of the funds provided. On the other hand, too little an amount 
set aside for essential research and development may result in loss of business 
because of the inability of the concern to withstand competition. A compromise 
is, therefore, found between the two extremes and an optimum limit is set, based 
on considerations like general economic conditions, state of competition, demapd 
for the products, and the policy to be adopted. 

The limits may be fixed under one of the following methods ■ 

(a) As a percentage of sales : This is an equitable method based on ihc 
assumption that more the sales the larger should be the funds provided 
for research and development. The bi^geted sales or the sales for the 
last year may be used for the purpose. 

(b) As apercentage of profit : In this method ; the profit for the last year or 

^ budgeted preffit for the conrent year inay be adopted. Thedrawba^ 
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of this method is that when profits are low, the amount provided is 
reduced though the need for rei>earch and development for improving 
the company’s position would then be pressing. 

(c) Amount based on the ability of the concern to spend : The amount set 
apart for research and development depends upon how much the cash 
position of the concern would permit. Evidently, the amount provided 
would differ from year to year and if cash resources are diverted to 
meet urgent and sudden needs elsewhere, very little will be spared for 
research and development 

(d) Amount based on past spending : The past actuals are taken as the 
basis for providing funds for the current period. This method is most 
suitable if future conditions are anticipated and provision is made in 
accordance with those conditions. 

For development expenditure, the budget should be built up to include 
materials (quantity and costs), manpower needs and labour costs, direct expenses, 
overhead cost, sub-contract work and capital expenditure necessary 

Step 4. Project appraisal and authorisation : After fixation of the budgets 
and before a project is taken in hand, the Research Manager or Director fixes 
priorities for the various projects and submits research project authorisation 
forms seeking approval for each research and development project. The procedure 
IS similar to the one adopted for authorising capital expenditure projects. The 
authorisation forms, accompanied with project evaluation reports, are put up to 
the Budget Committee or such other committee specifically drawn for this purpose, 
which checks the propi>scd expenditure with particular reference to its timing and 
adjusts the cash and other budgets accordingly. The projects arc linally approved 
by the appropriate authority who is usually an executive at a senior level. 

Evaluation of research and development projivts is a d.iii..<ilt problem, 
.ilbeit a very important one. All proposed projects should be evaiuati - 1 in financial 
terms in order to assess their profitability, i.c. to determine whether a project is 
expected to pay for itself. The expenditure on research and development should 
be matched against the value of the sales and the profits likely to accrue from the 
new or additional products and the anticipated saving in cost. The return on 
capital employed for the project provides an effective yard-stick for measunng the 
profitability of a project. For the purpose of evaluation, the cost and revenue 
should be taken at their present worth, worked out under the discounted cash flow 
method, parUcularly when altcrnati''c projects are being consi Icred. This may 
not, however, be necessary when the profitability of individual projects is being 
assessed, io which case, the estimated cost and revenu data may be taken without 
any adjustment. 

Another method of a.sscssing the profitability of research and development 
projects takes the help of ratios. Some of the common ratios for this purpose 
relate research and development costs to sales, total costs, capital employed and 
profit. Standard ratios based on anticipated performances are established ; and 
actual ratios ate then compared with the standards and the variances suitably 
analysed. 

Slap 5. Performance evaluation and project re-appraisal ; After a project has 
been san et ionwl, work starts in accordance with a phased programme. Expenditure 
sgainit each nseareh and developmmit project is accumulated in the manner 



386 


llUt>0£nN0 AMD BUDGETARY CONTROL 


already discussed previously. A doM watch is kept on the expenditure so that it is 
not allowed to exceed budget provisions. The extent of physical progress made is 
also periodically assessed to see that it is commensurate with the expenditure 
incurred. Periodical reports showing financial results are submitted to the various 
levels such as the Board, R & D Director and R & D Manager in the usual manner 
keeping in view the general principles of a reporting system. 

If the expenditure on a project which is still in progress exceeds or is likely to 
exceed the budget allotment, a review and rc>appraisal of the project is tailed for. 
This is comparable v ith the re-appraisai of capital expenditure projects (see Page 
8.23. Ttie re>appraisal will reveal the loop holes and shortfalls, if any, and also 
whether the project, if proceeded with further, will turn out to be succe.ssful. A 
decision is then taken by the appropriate authority to : 

(i) continue with the project by providing more funds and allocating 
priorities, or 

(ii) discontinue so as to prevent further avoidable expenditure, modify, or 
suitably cut down the size of the project to fit it with the budget allotment. 
It case of abandonment of a project, the question of obtaining value for 
work done which can be salvaged and the disposal of fixed assets deployed 
on the prefect will also arise. 

On completion of a project, the actual cost is compared with the budget and 
the variances explained. This would prove useful for the appraisal of similar 
pr jects to be undertaken in future. 

An example to illustrate budgetary control of research projects is ^ven 
below. 

E.XAMPLE 11.4. 

You arc required lo prepare . 

(a) a statement of estimated rc'CaKh costs for RS Limited for the year 1973 ; 

(b) a research variance acciHint for the year 1972. 

The policy of RS Limited, in respect of certain types of their research pixijccts, i.s to 
authorise thim for a maximum of three years. Any incompletcd project reaching the end of its 
authorised life may be resubmitted to the hoard of directors as if it wcie a new project. 

During the currency of project the fothtwing are the maximum amounts of the total project 
coat authorised that can be included in the budget at different stages in its life : 

For a 3*)car project : 40% by the end of year 1 
70% by the end of year 2 

For a 2-year project : 60% by the end of year 1 , 

At an intermediate year’s end, the difference, if any. between the amount authorised and 
the amount spent on a project is dealt with as follows : 

(i) If the amount spent is less than the nuximum authorised for that stage, the diffw^we 
IS added to the authorised amount fur the following year ; 

(ii) If the amount spent is more than the maximum authorised for that stage, twice, the 
difference is deducted from the authorised aAiount fur the following year. Thbdcis 
as a deterrent to overspending. 

In the last year of a project, any difference between the amount spent and the arnttant 
audtonsed is debited or credited (as appropriate) to a variance account. If the balance to this 
vanance account is a debit at the end of the year, the bonus of the research staff for the folloWittg 
year is reduced by 20% of that deUt balance. For every project <xxiipleted. hoavm. the bonus 
iff the rescatdi staff for the following year is increased by 3% of the total cost authorised for iboM 
prcjecu. 

Administration and other overhead for the RarMirii Oepartment, not (netuded fo the 

proM bo*t> beh>w, are budgeted at Rs. 28,300 for the year 1973 in whfcR to IndudMl Rl. 3;,^ of 

bomis for the losaarcii staff. 



BUDOBTS 


$81 


Data on research project are i^ven below . 





Total 

Total cost 


Date 

Project 

project cost 

incurred by 


started 

No 

authorised 

end of 1972 

Projects Authorised 



Rs 

Rs 

3-years projects 

1970 

C. 025 

20,000 

20.700 



C. 026 

1^,000 

••14,800 



C.027 

12.000 

••12,400 


1971 

C.928 

10,000 

6,400 



C.929 

24,000 

17,200 


1972 

C.230 

30.000 

12.000 



C. 231 

IS, 000 

5,200 



C. 232 

6,000 

2.600 

2-year projects 

1971 

B. 157 

5.000 

4,800 



B. 158 

7,000 

7,500 



H 159 

i:ooo 

••12.750 



B 160 

4,000 

4,300 


1972 

B. 261 

8 001) 

1,700 



B.262 

5,000 

3.500 



B 267 

i,0CX> 

2.500 

New Projcc-ts Authorised 





3->car projects 

1973 

C. 333/025 

11.000 




C. 334 

21.000 

— 

2->ear projects 

1973 

B 364 

7 500 

— 



B 365 

5,500 




B 366 

8.000 

— 

••These projects were completed during 1972 





Ml projects not m irked wJl be inu)mplctc at 31st December, 1972 


(Note The total cost incurred b> end of 1972 is compo>i,d of actual ct>s* j 31st October, 
1972 and estimated w>sts for November and December, 1972). 

{LCMA^PulD 


ANSWER . 


(a) Siatenu'nt of estimated lescarch costs for 1971 


Project Authorised 


3*year Projects 


Project 

Budget 

Actual 

Budget 

Over- 

Total 

Ni> 

1972 

1972 

1973 ' 

spending 

Budget 





Adjust- 






ments 





(B) 

(A) 

(B-2A) 


Rs. 

Rs. 

Rs. 

Rs, 

Rs. 

r .928 

7.000 

6.*'^ 

3,600 

— 

3,600 

C 929 

16.800 

17,2Uu 

6.800 

400 

6.000 

c .230 

12.800 

12.000 

9.000 

— 

9.000 

C 231 

6.000 

5,200 

5,300 

— 

5,300 

C.232 

2,400 

2,600 

1,600 

200 

1,200 






Rs. 25,100 

B. 261 
6.262 

4.800 

3.600 

4.700 

3,500 

3,300 

2,500 

— 

3,300 

2,500 

B.263 

2.400 

2.300 

1,500 

100 

1,300 






Rs. 7,100 


>ycar Prajecta 
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New Projects 


C. 333/025 — 

— 4,400 

— 

4,400 

C. 334 

- 8,400 

— 

8,400 

B. 364 

- 4.500 

— 

4.500 

B. 365 

- 3,300 

— 

3,300 

B. 366 

4,800 


4,800 


Total Project Co>t -»Rs. 25,100 f. Rn 7,100 t Rs 25,400- 
Bonus 

Other administrative costv etc 


Rs. 25,400 


57,600 

•6,500 

23.500 


ToUl Rs. 87.600 

( b) Research variance represents the ditference betuern amounts spent and amounts 
authorised in the last year of projects (1972) 

Rescarcli Variance Account, 1972 
adverse yarianrev 


Rs 

C 025 700 

027 400 

B. 151 500 

B. 159 750 

B. 160 300 


tavourabie yarianerf 
C 026 
B, 157 


Rs 2.650 Dr 
Rs. 

200 

200 


-Rs. 4a) Cr. 
Balance Rs. 2 JI50 Dr. 

•Bonus IS calculated as follow^ . - 

Rs 

Basic bonus 5,(X)0 

Less 20% of the Variaoce Account 
balance of Rs. 2>250 450 


4,550 

Add increase of 5 % tif projects completed . 



Rs. 

C.026 

15,000 

C. 027 

12.000 

B. 159 

12.000 


R%. 39.000 


Rs. 6,500 

Ctdi Finrecast and Budget. Cash forecast precedes a cash budget. A 
cash forecast is an estimate showing the amount of cash which would be available 
in a future period. Cash is generated (cash inflow) in a concern from the collection 
of debts->-the amounts received from the customers to whom products are sold 
and supplies are made— and from other cash incomes like rents, dividends and 
interest earnings on investments, proceeds from sale of capital assets, etc. Payment 
of cash (cash outflow) is required to be made to the ovditors for purchases made 
and supplies received ; for wages, satarier and expenses ; and on aocoimt capital 
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expenditure, dividends, investments, taxes, etc. Cash forecast takes into account 
all the sources from which cash is to be received and the channels in which payments 
arc to be made during the stipulated period, so that a logical consolidated cash 
position is arrived at. For obvious reasons, no accrual items are included in the 
c-ash forecast. 

Cash forecast and cash budget arc instruments of planning rather than control. 
Without the cash forecast, it would not be possible to ascertain the requirements 
of the operating and capital budgets and occasions may arise when there may be 
either a shortage of cash so that budget commitments cannot be met, or there may 
be surplus funds which remain unutilized. 1 he necessity for a cash forecast arises 
from the following : — 

(i) To indicate whether cash to the extent needed will be available for 
running the business ; 

(ii) To preserve liquidity ; 

(iii) To reveal the effect of sudden and seasonal requirements, large stocks, 
delay in collection of receipts, etc. on the cash position of the concern ; 

(iv) To determine when and where further funds are flecessary ; 

(v) To assist in sound investment policy, both on a long-term and a short 
term basis, by revealing sources and extent of surplus funds ; 

fvi) To indicate whether funds are available invcrnally for investment on 
plant expansion and replacement ; 

(vii) To indicate the availability of cash discounts : 

(viii) To provide a basis for control of cash. 

The length of the period for which a cash forecast should be nade, depends 
upon how stable or how erratic arc the demands upon the cash .(sources and 
what is the trend of the inward flow of funds. When payments ano receipts are 
more or less stable throughout the year, annual forecasts would gener^ly be 
made to fit in with the accounting period. Short-term forecasts overing a period 
of three to six months may be required when there is a seasonal variation in 
production and sales, or when purchases of raw materials are made in certain 
iwriods of the year to take advantage of a favourable market price. Short-term 
forecasts would also be essential when the concern is facing a shortage of cash. A 
vhort-term cash budget is desirable for current financial planning. As cash 
forecasts are not meant for performance evaluation or control, there should be 
no objection to frequently revising them. A better proposition, therefor*, is to 
have a system of continuous budgeting on the basis of luoving totals, i.e. to prepare 
(|uarterly or half-yearly forecasts, but revise them every month by dropping out 
the forecast for the oldest month and including the figure for the subsequent 
month. (See Page SfiOl 

There are three methods of preparing cash forecasts : 

(i) Cash receipts andthstnarsements method : The method is used for short-term 
forecasting of all money transactions during the period, receipts as well as payments, 
on the basis of the provisions made in the individual functional budgets including 
the capital mtpentUture budget. The main source of receipt of cash in a business 
is the collection from customers. The sales budget provides the figure for the 
probable cash noeipt from diis source. However, cash for the entire expected 
tales shown in the s^ budget may not be forthoondng in a budget period. In 
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practice, credit is allowed to customers on varying terms and for varying periods. 
A forecast of the collections should, therefore, be made on the basis of the past 
average collection period. Other sources of receipt are financial and revenue 
receipts, like dividends, interest, royalties, etc., and capital receipts from sale of 
assets, loans received, investment returned, etc. The outflow of cash arises on 
account of revenue payments mainly for purchases of materials, wages, salaries, 
and other miscellaneous bills ; financial payments such as dividends, interest, taxes, 
etc., and capital payments. The amount to be disbursed for purchase of materials 
may be ascertained from the materials purchase budget which is adjusted to provide 
for the length of the credit period allowed by the creditors. Similarly, figures for 
payments to be made in respect of wages and expenses are available in the labour 
and expense budgets. For the purpose of cash forecasting, the amounts accrued 
but not paid during the budget period arc excluded, but amounts paid in advance 
are included in the forecast. The figures for payments and receipts adjustable to 
capital are obtsuned from the capital expenditure budget. 

In its final form, the cash forecast shows the opening balance of cash at the 
beginning of the period, to which the various cash receipt forecasts arc added ; 
the expected cash payments are deducted from this sum to arrive at the forecast 
cash balance at the end of the period. A form suitable for presenting the forecast 
is f ven in Fig. 1 1.10. 


[ SHORT-TERM CASH FORECAST 

‘ ; Period ! 

! i 

Period 2 

Perioil 3 

Period 4 

1 

Opening balance 
' Add Receipts : 

Cash sales 

Trade debtors 

Sales of capital assets 

Loans received 

Miscellaneous 

1 L€ss Payments ; 

Trade creditors 
^ Cash purchases 

Wages Bl salaries 

Interest payable 

Loans given 

Capital expenditure 

Taxes 

Divideiids 

Closing batanoe 

1 

' t 

; 1 

1 

1 

[ 

1 





L 



Fig. 11.10. Cash forecast (Payment and receipt method) 

Ao example illustrating the preparation of a cash budget is giveo below : 


BXAMPIS 11.9. 

Pieptre a Cam Bodgst fw the six iwmtto endbw 3ht Daceober, tncx, flrom the inentMy 

budgeted opeittiai sasidte eftlw eoavenp aia edwr additional lafiMtaatiM 1^ 
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Month 

Sales Materials 
purchased 
and 

consumed 

Wages 



Overheads 



Produc- Adminis- 
tion t rat ion 

(Rupees in Lakhs) 

Selling 

Distri- 

bution 

Research 

and 

Develop 

ment 

Mar 

800 

360 

0 80 

0 48 

0 40 

020 

0 10 

on 

Apr 

12 00 

600 

1 28 

064 

0 S6 

0 29 

0 14 

OK 

Mav 

960 

5 20 

1 20 

0 62 

0 ^8 

0 25 

0 10 

012 

Jun. 

640 

3 16 

0 56 

0 30 

0 20 

Oil 

006 

006 

Jul 

800 

3 84 

0 80 

044 

012 

0 16 

0 08 

010 

Aug 

8 80 

400 

0 96 

0 49 

0 40 

021 

0 10 

012 

Sep 

11 20 

4 96 

\ 20 

0 62 

0 52 

0 26 

/ 2 

on 

Oct 

12 80 

600 

1 04 

0 54 

0 40 

0 20 

0 10 

012 

Nov 

14 40 

6 40 

1 16 

0 72 

0 S6 

0 29 

0 

016 

Dec 

1600 

8 no 

1 ^2 

0 74 

OS« 

0 30 

0 16 

0 17 


New machinery which was insialkd in April at a cost of Rs 1 20 lakhs is to be paid for 
on Kl \ugast 

1 XU nsion to the Rest arch and f^cvclopmcnt Dcpaiiment amounting to Rs b 00 lakhs in 
lotnl \s IS u> iti mplatcd from Siptemb* r at the rate of Rs 1 60 laki per mo nh 

Rs 2 44) I »khs pci mon'h is to be paid under a hire purchase scheme agreement 
Sales commission of 4 pci cent on c edit saks^ not included in selling overheads, is to 
he paid within the month f»>1lowmg ictual sales 

lltc period of credit allowed b\ suppl t rs is 4 months and that allowed to customers is 3 
mo'ths The dc’iv in the payment of oscihead^ is 2 months *»nd that in payment of wages is 
one fourth of a month 

Preference Share dividend of ^ p<.*r cent oi the Cup 1 1 ) of Rs 1(0 00 lakhs payable on 
Isi December 

8 |>cr cent calls on equity shares, at the talc of Rs 9 (t 0 likhs is due on 1st July, 
1st September and 1st November 

Taxation of Rs 8 00 lakhs is pavable on 1st Noveml>er 

Dividends on investment amounting to Rs 2 40 lakhs is expected on 1st July and 1st 
Oteember 

Cash xalcs of Rs. 0 80 lakhs per month arc e\i>ceted o i which no commission is payable 

Hie cash sales arc not included m the details for the sales given in the table above 

Cash balanoe on 1st July was expected to he Rs 2 00 lakh^ ilC W A Final) 

ANSWER 

Cuh Budget for the six numths ending December, 19\\ 



Jul 

Aug 

Sep 

Oct 

Nov 

Dec 




(Rupees in Lakhs) 



Opening balince* 

receipts 

200 

182t 

1706 

22 0" 

20.66 

20 58 

Debtors ooliocikm 

12 00 

960 

640 

800 

880 

1120 

Cash sales 

0.80 

0 80 

0 80 

0 80 

080 

080 

Capital receipts 

960 

— 

960 

— 

960 

- 

Dividend reoeived 

2.40 


— 

— 


2 40 

Total Receipts 

24.80 

10,40 

16 bO 

8 80 

1920 

1440 


mcM in batowei of tlw pif^oitt nwotfa cmkd over to the next moQth 
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PAYMENTS 


Material purchased 

3.60 

6.00 

3.20 

3.36 

3.84 

4.00 

Wages* 

Overheads : 

0.74 

0.92 

1.14 

1.08 

1.28 

1.48 

Production 

0.62 

0.30 

0.44 

0.49 

0.62 

0.54 

Adnimistration 

0.48 

0.20 

0.32 

0.40 

0.52 

0.40 

Selling 

023 

0.11 

0.16 

0 21 

0.26 

020 

Distribution 

0.10 

0.06 

0 08 

0 10 

0 12 

0.10 

RAD 

0.12 

0.06 

0.10 

0.12 

0.13 

0.12 

Commission on sales 

OM 

0.32 

0.35 

0.45 

0.51 

0.58 

Capital expenditure 

2.40 

3.60 

4.00 

4.00 

4.00 

4.00 

Tax 

- 

- 


- 

800 


Dividend 

— 


— 


- 

12.80 

Total Expenditure 

8.57 

11.57 

11.79 

10.21 

19.28 

24.22 

Surplus, T>eficit 

16.23 

(1.17) 

5 01 

(1.41) 

(0.08) 

(9.82J 

Closing bdlaiKC 

18.23 

17.06 

22.07 

2066 

20.58 

10 76 


*lt assumed that the arc paid on a v^eekty basis (four times in a month for the 
purpose of ca^ estimation). Thus the payment made in an> month consists of three-fourths 
of the wages for the current month and one-fourth of the wages due for the previous month 

(ii) Balance Sheet change or Balance Sheet forecast method : This method 
s useful for long-term forecasting of cash for a >ear, or for long periods. To the 

' CASH FORECAST 



[ Period 1 

Period 2 

Period 3 

^ Period 4 

Balance I 

1 



Additloni 

Budgeted net prolit 

Depreciation 

Provisions A Write off 

Capital reccipt.s 

Accrued expenses 

Reduction in debtors 

Reduction in shocks 

Increase in liabiliiies 

Issue of capital 

Issue of debentures 





Total additions 





Deductions : 

Dividends 

Prepayments 

Capital payments 

Increase in debtors 

Increase In stock] 

Decrease in Habilitiet 



1 

1 


Total deductions 





Balance 






Pif.lt.tf. GfiAFonoMChotiiteMMiiiMd^ 
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Opening balance of cash, all anticipated changes in Balance Sheet items such as 
debtors, stock, work-in-progress, depreciation, receipts from capital assets, advance 
payments, net profit before taxes, dividends, capital expenditure, and decrease in 
the amount due to creditors are added or deducted, as the case may be. The 
balance shows the estimated cash in hand at the end of the period. 

This method docs not take items of expenses into account and assumes that 
there is a regular pattern of inflow and outflow of cash. Another disadvantage of 
the method is that as it shows only the cash requirements at the end of a period, 
any surplus or deficiency of cash occurring within the budget period is not 
revealed. 

(iii) Profit Jon-cast method : This method which is based on the view that it 
is the profit which makes cash available, is also suitable for long-term forecasts. 
The net estimated profit is adjusted by adding back depreciation and provisions 
made before arriving at the profit, decrease in amount due to debtors, stock, and 
work-in-progress, capital receipts, accrued expenses and increase in creditors, 
and by deducting pa^ mt..tj nf unusual nature (like capital expenditure), dividends, 
prepayments, increase in stock and debtors, and decrcase»in creditors. The 
adjusted profit denotes the estimated cash available. A form of cash forecast 
based on this method may be seen in Fig, 11.11. 

The cash foreexst may reveal three likely position*'. There may be cash just 
enough to meet the needs of the operating and capital budgets ; there may be a 
shortage of cash ; or there may be a surplus beyond the requirements of the current 
plan. In the first case, the cash forecast itself consititutes the cash budget, and 
no adjustments arc necessary. In the other cases, the cash position should be 
co-ordinated with the activities of the business. In case of shortaac of cash as 
revealed by the cash forecast, three courses are open : (i) if improve 'nent in cash 
position is feasible, the forecast may be suitably adjusted, (ii) adjustments 
m.iy be made internally by disposing of surplus funds in one budget to meet the 
requirements of the other budgets, or (m) the functional budgets may themselves 
he adjusted to the extent of cash available. The adjusted cash forecast constitutes 
the cash budget and forms a part of the overall plan. 

Capital Expenditure Budget. Fixed assets of a concern are comprised of 
land, buildings, roads, plant and machinery, vehicles, expensive tools, and other 
equipments. The cost of such assets is capitalised, keeping in view the basic 
principles of classification of expenditure into revt ne and capital, viz, that 
expenditure which satisfies one of the following conditions should be capitalised : 

(a) It should benefit future periods ; 

(b) It should increase the serviceable life of the asset ; 

(c) It should contribute towards increase of efficiency and productivity of 
the asset. 

The expenditure to be capitalised consists of the co.st of acquisition or 
replacement of the asset and includes, besides the cost or purchase price of the 
asset, freight, customs duties, inspection charges, insurance, taxes, registration 
fees, brokerage, legal charges, cost of erection and installation, cost of improvements, 
alterattons and additions, and major repairs which satisfy the conditions referred 
to above. 
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Capitalisation of fixed assets serves the following objectives : — 

(i) Accounting and control of the stock of assets : Details of all capital 
assets arc recorded in a plant ledger or register or other registers for 
buildings and other equipments through the medium of a receipt 
voucher. Similarly, all additions to the assets and their disposal on sade 
or scrapping are entered in the appropriate folios or sheets of the plant 
ledger. The cost of capital works carried out departmentally, i.e. 
internally in the factory, is transferred to the charge of the ledger on 
transfer vouchers by giving corresponding credit to the relevant revenue 
heads of expenditure. The inventory of capital assets is verified 
ph>’sically at intervals and reconciled with the entries in the plant ledger 
in the same way as in the physical stock-taking of inventory. Physical 
verification ensures correct recording in the plant register, detects idle 
and unused plants, machinery, and equipment, and assists in pointing 
out in time, the need for maintenance and repairs. 

(ii) Charging of depreciation : As a capital asset benefits the production 
for a number of years, the cost of services rendered by it is suitably 
charged in the shape of depreciation charges to production costs 
throughout the working life of the asset. 

(iii) Ensuring proper maintenance of capital assets and giving timely attention 
to repairs and overhauls. 

(iv) Control over the working life of an asset : The serviceable life of an 
asset is properly assessed so that depreciation may be charged accurately. 
Idleness of plants and non-utilisation or over-utilisation of capacity are 
watched carefully, and revaluation of an as.set is undertaken if it is 
found still serviceable after completion of its initially assessed life. 

Capital expenditure budget is the plan of the proposed outlay on fixed assets 
and is very closely related to the cash budget. The availability of surplus cash 
resources as revealed in the cash budget may be the deciding factor for undertaking 
a capital project but more often, it is the other way round ; capital expenditure is 
dictated by requirements of production, and the cash budget is to be so established 
as to meet the needs of cash for the schemes laid down in the capital expenditure 
budget. The capital budget is also inOuenced by the sales budget. The capital 
requirements for development projects as revealed in the development budget 
should also be kept in view while framing the capital budget. It is, therefore, 
essential that the capital budget be properly co-ordinated with all the operational 
budgets of the concern so as to form an integral part of the overall plan. 

Captal expenditure forecasting is a continuous process and by nature, it is a 
long-term function. Capital forecasts should be made for a number of years, say 
five years or even more. Along with the long-term forecast, there should also be a 
shoit-term forecast to cover the general budget period under consideration. Ufgent 
fvojects needing immediate attention are included in the short-term forecast As 
the business grows propessively, worn out assets such as production and service 
machinery, transport , oflice machinery, and building are to be renewed and replaced, 
the existing plants and machinery are to be modernised, and new assets are to be 
acquired to meet the increased load and diversified demands for the products. 
The requirements wir be based on the demands made and the reports fumitiied by 
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Ac various departmental heads such as Production Engineer, Works Engineer, 
Sales and Distribution Executives, and the Office Manager. The management 
must be made constantly aware of all these requirements and for this purpose, 
there should be an efficient system of project appraisal and control of expenditure. 
These aspects are discussed in detail in Chapter 16. 

Capital expenditure forecast serves the following purposes :~ 

(!) It assists in estimating cash requirements for renewals, replacements 
and expansion of capital assets and cash receipts from such assets, 
disposed of 

(2) It provides the basis for estimation of depreciation and maintenance 
costs. 

(3) It reveals the possibility of expansion of production facilities to meet 
increased demands. 

(4) It forms a basis for long-term planning and policy making. 

(5) It enables consideration of alternative projects based >n their respective 
profitability and other factors. 

When the prof’tsbility of a capital investment plan has been evaluated and 
the project has received approval, it is incorporated in the capital expenditure 
budget. Priority amongst various projects is fixed and projects which cover long 
periods arc properly phased The capital budget for each period will show the 


CAPITAL FXPENDITURE BUDGET 

Penod . 



Original 

appro- 

priation 

(0 

Rs 

r xpen- 
d'turc 
to date 

(2) 

Rs 

('irr> 
in from 

pICMOUS 

period 

(3) 

10) (2)] 
Rs 

Fresh 

appro- 

priation 

dur 

tlic 

perirxi 

(4) 

Rs 

Total 

(5) 

l(3)-r (4)) 
Rs 

Budget 
provision 
^'r the 
n r|od 

(6) 

Rs 

Carry 

owr 

to HwXt 
period 

(7) 

1(5)- (6)) 
Rs 

Machinery and 
Equipment : 
Automatic Machines 
for Production 

Shop 3 

3,S0,000 

2.00,000 

1,50,000 


1,50,000 

1,50,000 


Mllihg Machines 

60.000 

- 

60,000 

30,000 

90,000 

90,00rt 

— 

Cars and Vans 

— 

1 

— 

i uo ^ 

1.20,000 

l,20,00u 


Budding : 

Additional wing in 
Hospital 

80.000 

20,000 

60.000 


60,000 

60,000 


Extension to Tool 
Room 



.... 

30.000 

30,000 

30,000 

— 

Building Show- 
Room 

— 

1 

1 

- 

1.30.000 

1,30,000 

70,000 

60,000 

Total * 

4.90.000 

2,20.000 

2.70,000 

3.10,000 

5,80,000 

5,20,000 

60,000 


Fig. 1 1 >12. Capital Expenditure Bwlget 
Ater# : The amounts In Col. 4 should Include revisKMis. if any, of the budget. 
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canyon of the projects from the previous period, the amount to be appropriated 
during the current period, and the carry forward of the incomplete projects to 
subsequent periods. A specimen capital expenditure budget is shown in Fig. 11.12. 

Master Budget. Master budget (also known as summary budget or finalised 
profit plan) combines all the budgets for a period into one harmonious unit and 
thus, it shows the overall budget plan. As profit planning is the main objective 
of a budget programme, it is but natural that all the subsidiary budgets .should be 
co*ordinated and projected into a master or summary budget which should sho>\ 
the final projected results of the plan. The master budget incorporates all the 
subsidiary functional budgets and (he budgeted Profit and Loss Account and 
Balance Sheet. Before the budget plan is put into operation, the master budget 



Pif.lt.13. Master Budget 
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is considered by the top management and revised if the position of profit disclosed 
therein is not found to be satisfactory. After suitable revision is made, the master 
budget is finally approved and put into action. An example of a master budget 
is given in Fig. 11.13. 

Another view regards the budgeted Profit and Loss Account and the Balance 
Sheet as the master budget. The forms of budgeted Profit and Loss Account and 
Balance Sheet are shown in Fig. 11.14 and 11.15. 

The Profit and Loss Account is built up from the other budgets already set, 
and no fresh estimates arc necessary. The budgeted cost of production is deduaed 
from the budgeted sales revenue in order to arrive at the budgeted gross profit. 
The operating profit is obtained by further deduction of the budgeted selling and 
distribution expenses. Addition and subtraction of other budgeted income and 
expenditure items give the budgeted net profit. 

The advantages of a forecast Profit and Loss Account arc as follows 

( 1 ) It presents an overall projected profit position of the concern. 

(2) It enables the planning and control of the profit of the business. 

(3) It enabler. ,Jie investigation of causes for variances. 

(4) The accuracy of all the budgets arc automatically checked. 

The preparation of forecast Balance Sheet also is simple. This is prepared 
on the basis of the last Balance Sheet, wherein all forecast changes of assets and 
liabilities arc included. The advantages of the forecast Balance Sheet arc as 
follows : — 

(i) It reveals the overall financial position of the concern so that 
management may take action to improve it. The various forecast 
Balance Sheet ratios would be of assistance to the management in 
assessing the position. 

(ii) It enables a check to be exercised on the other budgetj. 

(iii) The budgeted return on capital employed may be determined. 
Necessary changes may be made if the return is rot considered to be 
adequate. 


FORECAST PROFIT AND LOSS ACCOUNT 



Period 1 

Period 2 

Period 3 ! 

Sales 

Cost of sales : 

Direct material 

Direct labour 

Variable Fy. overhead 

Fiwd Fy. overhead 

Add Opening stock 

Less Closing stock 

Gross Profit 

• Administration expenses 

Selling and distribution expenw 

AddOiYvex incomes 

Less Other deductions 

j 

! 

! 

I 

! 

i 

1 

! 

1 1 

1 

1 

1 1 

1 1 

i 

I 

1 

Net profit (before taxes) 



_ 1 


Fig. 11.14. FowcMt Profit and Loss Account 
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FORECAST BALANCE SHEET 



31st October 
19- 

30th November 
19— 

31st December 
19~ 

Assets : 

Cash 

Debtors 

Stock 

Fixed asseu 






total 




LiabUities : 

Creditors 

Dividends 

Taxes 

Total 

i 

"" " - 


Net Worth : 

Capital 

Reserves and Profit 

i 

1 

t 



Total 




Fig. 1 1.IS. Forecast Balance Sheet. 


Tlic method of preparation of Forecast Profit and Loss Account and Forecast 
Balance Sheet is illustrated in the example given below : 

EXAMPLE 11.6. 

This book of a Company shows the Anal position as follows : 

PROFIT AND LOSS ACCOUNT 
for the year ending 3 Is/ Detember, 1973 

Dr. Cr. 



Rs. 


Rs. 

To Materials consumed 

36,000 

By Sales 

1,26,000 

„ Wages 

12,000 



Manufacturing overheads : 




Variable expenses 

4,200 



Fixed expeases 

3,000 



Depredation 

3,000 

I 


,, Administration overheads 

4,000 



,, Selling and Distribution overheads 

: 



Variable expenses 

6,000 



Fixed expenmss 

2,000 



Net profit 

55,800 




1,26,000 


1,26.000 

„ InoomeTax 

23,000 

Net profit 

55,800 

„ Dhridend 

12,000 



„ Balance c/d 

20,800 




55,800 


55.800 
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Liabilities 

Rs. ! 

A\sets 

Rs 

Share capital 

2,00,000 

Fixed assets (written down) 

2,00,000 

Reserves and surplus 

19,000 

Stock of materials 

20,000 

Sundry crcditoi s 

20,000 

j Sundry debtors 

29.000 

Provisions 


1 Cash 

25,000 

Tax 

23,000 



Dividend 

12 000 




Rs 2,74.000 

1 

1 

Rs 2,74,000 


Witii the help of the following additional inlorinatioD, )ou arc required to prepare a 
1 orecdst Profit and Loss Account for the year 1974 and a Forecast Balance Sheet as on 31st 


December, 1974 



(0 

Present 

Future 


(1973) 

(1974) 

Capacity utilised 

60% 

80% 

Units produced 

60,000 


Sale price per unit 

Rs 2.10 

Rs 2 30 

Material 


Pi ICC increase of 25 % expected 

Wages 


10**^ incrca.se in rates expected 

Manufacturing overheadN 


i0'*o increase in costs expected 

Administration overheads 



Selling and distribution overheads 

to® 

0 ♦* . , 

Capital expenditure 


Rs 60.000 

Dept cciat ion 


Rs 3 000 per year 

Income Tax 


Rs 50,000 

Dividend 


Rs 20,000 

(ii) PcrK>d allowed To debtors 

-one month 



B> creditors— two months 


Stock of raw materials maintained— 3 months* requirement 
Time lag in payment of wages and expenses being insignificant may be ignored 
(ill) There IS no stock of finished goods at the year end. (/ C. W,A., Final) 

ANSWER * 

Sales budget : 

Units 60,000 80,000 at Rs 7 30 
0 o 

Salcvalw-Rs 1.84.000 


Purchase budget (Materials) : 


Consumption during 1973 

Add 33J% for increase in capacity 

Rs 

36,^^ 
12, Olio 

Add 3 months* stock to be held 

48.000 

12.000 

Less Opening stock 

60,000 

20,000 

Pi toe increase of 25% 

40.000 

10.000 

Total requirement 

R$. 50,000 
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Consumptioa duiiog 1974 : 



Rx 

opening stock 

20.000 

i4dSi Purchase 

50,000 

Less Closing stock 

15.000 

(12.000X 


100 


tVages budget : 



Wages paid in 1973 

Add 33i'^o far capacity increase 


Rs. 

4,000 


Add 10% for rate increase 


16.000 

1,600 


Rs. 17.600 

Oferhead budget : 

Manufacturing Overheads r 


Variable expenses 

Add 33 for volume increase 

4.2'X) 

1,401) 

Add 10% for a>st increase 

5,600 

560 

Fixed expenses 

Add 10% for cost increase 

Rv. f>,160 
3.000 
300 

Depreciation 

Administration Overheads : 

Expenditure during 1973 

Add 5 % for cost increase 

R«i. 3..300 
Rs. 3,000 

4,000 

200 

Selling and Distribution Overheads : 

Variable expenses 

Add 33} % for volume increase ; 

Rs. 4.200 

6.000 

2,000 

Add 10% for cost incrc^.sc 

8,000 

800 

Fixed expenses 

Add 10% for cost increase 

Rs. 8.800 
2,000 
200 

Cash budget : 

Reoeipu : 

Opening balance 

Debtors (Sales) 

Opening balance 

Sales 

Less Qoaing belaooe 
(l/12xlMOOO> 

R<. 2,200 

Ra. 

25,000 

29.000 

1.84,000 

15,333 


Raj^667 
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Payments : 

Creditors ( Purchases) 

Opening balance 
Purchases 

Uss Closing balance (2/ 12 s 50.000) 


Wages 
Overheads : 
Manufacturing 
Administration 
Selling and distribution 
Income Tax 
Dividend 

Capital expenditure 


( losing balancx* 


I OR! ( AST PROHr AND LOSS ACCOUNT 
/ or the year ending 31 U December, 1974 


Rs 1.98,927 
Rs 2C'740 



Rs 

1 0 Materials co isumcd 

55.000 

. \N aves 

17.600 

. Manufacturing oserheads 

Va'-iiiblc expenses 

6,160 

1 lud cxp< 

3.W 

IXprcciainn 

3.000 

\dmi.iistratM>n overheads 

4200 

Sehn'g and D.str'but i>ii o\c/ heads 

Variable expe i s > 

8,S00 

f ixt t! cxj'ienscs 

2.2(K) 

Net Profit 

83240 


" l.MOOO 

, Inc4>mc Tax 

^so.tiSr 

, Dividend 

20.000 

, Balance c d 

13.740 

83J40 


B> Sales 


Net Profit 


Rs 

1.84.000 


1,84,000 

83,740 


FORI CAST BALANCE SHEET 
a% on 3ht December, 1974 


Uabtiidc^ 


Share Capital 
Reserves and Surplus 
Balance 
ProOt thU year 

Sundry Creditors 
Provisions • 

Tax 

Dividend 


Rs 

2 . 00.000 


50,000 

20.000 


Fixed Assets 

Opening value 2.00.000 

Less Depreciation 3,(XK) 

Addition 60.000 2,57.000 

Closing SUKk (materials) 1 5,000 

Sundry Debtors 1 5.333 

Cash 23,740 


Rs. 3,11.073 


Rs, 3.11.073 


BUDOBTING AND BUDGETARY CONTROL 


M2 


Budget Reports. Performance evaluation and reporting of variances is an 
integral part of all control systems. Establishing budgets is in itself of no avail 
unless a comparison is made regularly between the actual expenditure and the 
budgeted allowances, and all results reported to the management. For this 
purpose, budget reports showing the comparison between the actual and budgeted 
expenditure should be presented periodically in a tabular form (Fig. 11.16) or in 
graphs (Fig. 11.17). The reports should be prepared in such a manner that they 
reveal the responsibility of a department or an executive and give full reasons for 
the variances so that proper corrective action may be taken. The reporting 
should be on the principle of exception and both favourable and unfavourable 
variances should be shown and commented upon. A form of variance analysis 
report showing the corrective action taken is given in Fig. 11.18. 


Department * 

BUDGET REPORT 

Pcriixl : 

Expenses ' 

Budget 

Rs. 

Actual 

Rs. 

Difference 

Increase 

Rn. 

i 

1 

1 

Decrcascj Reason^ 

Rs. , 

1 

Controllable expenses : 
Repairs to tools 

General shop labour 
Machine maintenance 
Electrical maintenance 
Power and lighting 

Repairs to machinery 
Sundry shop stores 
Lubricants 

Non-controllabie expenses : 
Floor space expenses 

Plant Depreciation 

General prorated overhead 

Total 

1 

1 

! 

1 1 

! : 

. L J 

1 

1 

1 




1 


Fig. 11.16. Budget Report for Expenses 

RevbioD of Budgets. It is essential to revise budgets whenever necessary, 
in order to fit them with the changing I usincss conditions. Revision of budgets 
may be required under the following circumstances 

(a) Change in external factors, such as change in wage rates, priqes of 
materials and fixed assets, etc. 

(b) Errors in budgets detected later. 

(c) Additional expenditure to meet contingencies of an unforseei) and 
sudden nature. If the additional expenditure is of a temporary nature, 
normal budgets may be reverted to as soon as the contingency is over. 

The same routine as followed for setting of normal budgets is adopted for 
lev^ng budgets. The drcurostances nedessilating the revision are ascertained, 
the revised forecast is scrutinised and co-ordinated with other budgets, and final 
sanction is accorded for the revision by the appropriate authority. 
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! VARIANCE ANALYSIS 

Month . Jan 1986 Standing Order No . 02 0034^ 14 

Responsibility C^^nlie , Deptt. 14 Expense : Indirect labour 

Report by Budget Control 


Budget 


4,850 


.Actual 1 

i 

Variance 

6,500 

{-)1.6S0 

1 


Reasons identilicd 


Excess labour strength 


Concctivc Action Report by Department 


1 * Cause of vantnee. workers over the number allowed in 

the budget. 

2. Plan of corrective action (This should have Action in liand to transicr three workers 

a po*>icivc approach and no request for to Deptt. 09 and to deploy one man on 

increase of budget. direct produ% on job 

If no corrective action is suggested, state 
reason.) 

3. Effect oa annual budget (whether it can be Will be met 
beaten, met or overrun) 


Sd. 

Budget Controller 


Sd. 

I>cpartmcnt Head 


Variances exceeding 10% of the budget or Rs. 2.000 (whichever is lower) are only to be 
reported. 


ng. 11.18. Variance Analysis Report 
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Limltatioiis of Budgets. The advantages derived from a budgetary control 
system are so obvious that there would hardly be any enterprise where the system 
would not be in use in one form or the other. Despite such a wide application, 
budgets have certain limitations that should be kept in view and taken care of 
if full and effective use of the budgetary system is to be made. These limitations 
are 

(i) Half-hearted or erroneous budgeting creates confusion. The budget 
system should, therefore, be installed and operated with sufficient 
care. 

(ii) After all, budgets are only estimates and estimating cannot be an exact 
science. In many jobbing industries, budgets cannot be established 
with reasonable accuracy. To the extent they are not achieved, budgets 
will be inaccurate and their utility subject to doubt. However, 
numerous quantitative techniques arc available that arc capable of 
making estimation accurate to a large degree ; these together with 
sound reasoning and judgement should enable the establishment of 
fairly effective budgets. 

(iii) Budgets fixed for a particular level of activity arc required to be 
constantly revised to fit in with the level achieved. However, this may 
to some extent be obviated by the use of flexible budgets. 

(iv) Like all other tools of management, the success of a budgetary control 
system depends upon how efficiently it is operated. Budgeting is not an 
automatic process that could be a substitute for managerial ability. A 
continuous budget consciousness and whole-hearted participation in 
the budget programme at all levels of management should produce 
satisfactory results. 

(v) In course of time, budgets become mechanical and a spoon-feed for 
the executives who no longer bother about achieving them. The 
remedy lies in proper education, and in fixing not very rigid but 
achievable budgets. The budget system should be dynamic and flexible 
so that it can be continually adapted to changing circumstances. 

(vi) As in any other system of responsibility accounting, there is a tendency 
on the part of the executive concerned to show off and try to pass on 
his mistakes to others. 

ResponsihQity Accoonting. Responsibility accounting is a system of control 
by delegating and locating responsibility for costs. Responsibility aocouating 
follows the basic principles as for any system of cost control like budgets and 
standard costs, with the diflference that it has a bias towards fixation of responsibility 
on individuals, departments, or machines. These prinripics are as follows r— 

(1) A plan of objective is set up in terms of a target, budget, standard, or 
estimate. The plan is sub-divided for allocation to each responsibility 
area or centre and is communicated to the concenmd level of 
managemf-nt 
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(2) The performance is evaluated, i.e. the results of actual operation by 
each responsibility area are ascertained. 

(3) The variances from the plan are analysed to fix responsibility on the 
responsibility area or centre. The variances are reported to the higher 
management. 

(4) Corrective action is taken and communicated to the individual 
responsible. 

In the concept of responsibility accounting, distinction is to made between 
controllable costs and uncontrollable costs. 

Controllable costs are costs which can be inflenced by the action of a 
specified member of an undertaking. Controllable costs incurred in a particular 
responsibility centre can be influenced by the action of the level of management 
responsible for the centre. Direct costs, comprising direct labour, direct material, 
diiect cx|x:nscs and sot.v of the overhead expenses are generally controllable 
by the shop level management. 

Cost which cannot be influenced by the action of a specified member of 
.in undertaking ate known as uncontrollable costs. For example, the overhead 
expendifure that is incurred by one sevicing section or hop and is apportioned 
lo another w hich receives the ser\ ice is not controllable by the latter. Expenditure 
mciincd by. say. the tool room is controllable by the foreman in charge of that 
•■eciion but level of costs, i e the share of the tool room expenditure 
apportioned to a machine shop is not to be controlled by the machine shop foreman. 
Similarly, the costs of the personnel, accounts and otVr such dejui'ments and 
general fadory administration costs allocated to the operating dcparti.' nt cannot 
be controlled by the latter. 

The distinction between controllable and uncontrollable costs is not very 
sh.'irp fand is sometimes left to individual judgment. In fact, no cost is 
uncontrollable ; it is only in relation to a particular individual or level of 
management and the time span covered that wc may specify a particular cost 
to be cither controllable or uncontrollable. All costs arc contiollablc by some 
one at some time. As we have seen above, an expenditure uncontrollable by 
one individual may be controllable so far as another individual is concerned. 
Then again, an expenditure uncontrollable on the sb ''l-term basis due to the 
current circumstances may be controlled on a long-term basis, when the 
conditions improve. Costs of depreciation, rent or taxes may be uncontrollable 
at a particular point of time but when opportunity arises for a review' and fresh 
commitments arc being made on these accounts, the top-level management can 
subject these to appropriate control. In sum, controllability' of an item of cost 
would depend upon the area of managerial responsibility and the time factor 
involved. 

The main re<)uirerocnt of a system of responsibility accounting is that the 
organisation should be such that the responsibility of each individual may be 
dearly defined ; each executive would know what he is required to do and wluit 
performance is expected from him, with regard to the cost controllable by him. 
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The system of accounting and reporting is fitted into the various responsibility 
areas so that the performance of each area is evaluated and reported for 
improvement. Thus, responsibility accounting lays stress on planning and cost 
control rather than on cost ascertainment, and its main advantages lies in the 
prompt reporting of performances of executives at various levels of management. 

In a system of responsibility accounting, focus is on identifying the costs that 
the departmental manager is responsible for controlling. If the department has 
been constituted into a profit centre, there is a further emphasis on sales revenue 
and profitability. Costs and revenues not controllable by the manager need not 
be included in his responsibility budget nor should these be reported to him. Thus 
responsibility reporting is different from the usual operating performance reporting. 
Responsibility reports contain only the controllable items and non-controllabie 
costs if included at all are for general information only in the context of the overall 
performance of the company. 

A conventional operating statement for external financial reporting may be 
seen in Fig. 11.19. The information has been recast (Fig. 1 1 .20) in more details in 
a format suitable fir internal control under cost centre and profit centre concepts. 
Another report suitable only for cost centre responsibility accounting may be 
seen in Fig. 11.21. 


CONTROL REPORT 


Department : 


Period • 


Budgeted 

Acum! yariance 



i Favourable or Athet \e) 

Production (units) 

Rv 

Rv Rs 


CotttroUable costs : 

Direct Materials 
Direct Wages 
Sundry supplies 
Indirect labour 
Maiatenaoce 

Total controllabte costs 
Non-Contfoilable coats : 

Building maioteaaiKe 
Depreciation 
Other allocated costs 

Total non-oontroilaUe costs 
Total costs 

Comments on Variances : 


Fig. 11.19. lUiponiibffity Cost Centre Kaport 
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OPERATING STATEMENT 


Year ending 



Aitual 

Budget 

Variance from budget 


Rs 

Rs 

Rs 



(in lakhs) 

fin lakhs) 

(in lakhs) 

% 

Sales 

!0 0 

^2 0 

2 0(A) 

6 25 

Lfs\ Production costs 

20 5 

20 5 

0 


Gross profit 

Selling, distribution and 

9^ 

11 ^ 

2 0(Al 

174 

administration expenses 

6 0 

6 0 

0 


( >per Jting Profit 


^5 

2(XA) 

Vj36 

Oihcr income 

0 S 




Profit bclorc tax 

4 0 

5 “ 

1 5(^) 

27 3 

Faxes 

2 0 

2 K 

0 8(f) 

28 6 

Net prolit 

20 

2 7 

0 7(A) 

25 9 

Rtiuni on c ir''al employed 

74", 

10 , 

• 


Pr IIP SllLsf^) 

6 67 , 

K44^, 



Residual income (Rn lakh) 

04 

I 0 




I tg 11 20 Operating Statement 
(ONIROL STATFMFNT 


Prolit Ccntfc 



Period 



iitual 

Budget 

Variance from budget 



Rs 

Rs 

Rs 



(III lakhs) 

(in lakhs) 

(in lakhs) 

0 

0 

^dlcs 

t list Ilf sales 

^0 0 

^2 0 

2 0(A> 

6 25 

Dirt si materials 

6 0 

u s 

0 5(F) 

769 

Diicct wages 

S ^ 

S4 

0 1(A} 

11 9 

Other pioduction costs 

6 0 

56 

0 4(A) 

7 1 

Marketing 

2 0 

20 

— 


Finance 

2 

28 

0 3(F) 

10 7 

Administration 

1 5 

1 2 

0 3(A> 

25 


— 

— 

— — 



26 5 

26 ^ 

— 


Other ina>me 

0 ^ 


0 5(F> 


Profit before tax 

40 

5 5 

1 5(A) 

27^1 

Fax 

20 

28 

0 8(F) 

28 6 

Net profil 

20 

27 

0 7(A) 

25 9 

Return ou capital employed 

74% 

10% 



Profit/Salctt(;i) 

6 67% 

8 44% 



Residual income (R<t. lakhs) 

0.4 

1 0 




Fig 11.2! Centre Control Statement 


PufomiaBce Budgeting. The emphasis nowadays is on performance-oriented 
budgets that are established in such a manner that each item of expenditure related 
to a speciiic responsibility centre is closely linked with the performance of that 
centre. The basic issue involved in the fixation of performance budgets is that of 
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developing work programmes and performance expectations by assigned 
responsibility, necessary for the attainment of the goals and objectives of the 
enterprise. Earlier in the conventional system of budgeting, the money concept 
had been given more prominence : budgeting was directed almost exclusively 
towards estimating or projecting rupee value for the various accounting heads or 
classifications of revenue and costs. The main defect of the conventional system 
prevalent in Government departments and in many business enterprises, is that 
the most important facet of budgeting, viz. control of the performance in terms of 
physical units and the related costs cannot be achieved. It may be noted that the 
budgets of manufacturing concerns arc mainly performance-oriented since the 
functional budgets are established basically in terms of performances related to 
the physical performances of the primary divisions, viz. the sales and the production 
divisions. 

The steps involved in the establishment of a successful systens of performance 
budgeting arc ; 

(i) Establishment of well defined centres of responsibility or the action 
points where operations arc performed and where financial transactions 
in terms of money take place. 

(ii) Establishment for each responsibility centre, a programme of target 
performance in physical units. Such targets are usually the expected 
physical achievement of that centre. For instance, the performance 
target for a sales department may be set in terms of units of products 
to be sold and for a production department, it would be the unit . of 
products programmed to be manufactured. Similarly in the case of 
capital works, the performance target may be established in terms of 
the quantum of work likely to be done during the budget pcri«)d and so 
on. 

(iii) The next step is to forecast the amount of expenditure under the 
various classification heads, required to meet the physical plan laid 
down as per the procedure in para (ii) above. Thereafter, the procedure 
of budgeting would follow the usual routine as in the case of any other 
type of budgeting. 

(iv) Evaluation of performance in two stages ; in the first stage, the actual 
physical performance is compared with the physical target with the 
twin objectives of, (a) determining the extent of deviation, and (b) 
adjusting the original rupee budget into a budget allowance for the 
actual physical work performed. In the second stage, the actual 
expenditure is compared with the adjusted budget or the budget 
allowance in order to determine the monetary variancc.s. The following 
illustration will explain the procedure ; 

Performance Budget for Generation of Electricity 

Physical : Budgeted units of electricity to be generated 1,300 MKWH 

auxiliary consumption (8%) 12 QMKWH 

Budgeted uniU to be sent out 1,380 MKWH 

Budgeted expenses for fuel : 

Variable Rs. 7,20.00,000 

Fixed Rs. 80,00,000 


Ra. 8,00,00,000 



PERFORMANCH BUDGETING A PROCiRAMMF BlJOGI/HNt. 


im 


Avtmi Perfvrnuwcr 

Physical : Units gencjated 1,400 MKWIi 

l^ss auxiliary consumption 140 MKWH 

Units sent out 1 ,260 MKWIi 

Budget allowance or adjusted budget foi actual performance 

Rs. 80.00,000 <-Rs. 7,20.00,000 • 

1.780 

R>. 7,.77, 79,000 (rounded off) 

Actual expenditure on Fuel : Rs 7,50,4t),0t)0 

f>evuilion 

1 180 t '^60 

Shoitfall in physical target " K.7®„ 

1 f iW* 

Variance amount Rs 7.37,m.OOO minus Rs. 7,50,40.000 1 1 (Jl 000 (A) 

(v) Performance reporting indicating the result of analjsis o1 the variances 
from the hndacts is done in the usual manner as in the ca,se of variance 
reporting. 

In the government system of accounting, expenditure is classitied, under the 
Main Budget Heads, according to the nature or object of expenditure such as pay 
and tdlowances, supplies, equipments, transport etc. For the operation of 
performance budgeting, a third type of classification of expenditure according to 
each function, activity or project is required. For example, the construction of a 
bridge, setting up of an ordance factory, building railway lines in a particular 
legion, etc. may be classed as projects under the various Ministries. These may 
be further classified into various sub-activities foi the purpose - ^ performance 
^^dgcting and control. 

The budgets fi>r each aciivily or sub-activity are set both in terms of costs 
land revenue) and physical targets. Once the budget is sanctioned, the department 
voncerned starts the work, obtains funds in regular fiow against the physical 
targets, takes action for preventing over-runs and under-spending and submits 
penodical reports to the higher authorities regarding the achievement of phy'sical 
targets against the funds spent. Variances from the monetary and physical targets 
are analysed in the usual manner and corrective action taken, as necessary. 

Progran Bndgethig (or Plaudog, Programlag and Budgeting System 
PPBS). This is a budgetary process meant to make government operations 
more elective and efRcient. Developed in the U.S.A. in 1961, program budgeting 
IS being used in die various departments of the U.S. Government. Some of the 
features of program budgeting that distinguish it from the conventional budgeting 
and performance budgethig are as follows : - 

1 . Program budgeting reconstructs budgets by accounting expenditme under 
output categories rather than objective categories. Budgets are establislnd for 
each activity leading to the outyut such as defence, health, education etc. 

2. Progtim hudgetiag is prospective : die other types of budgets arc 
retrospeedve. Program budgeting connotes planning in the real sense. 
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3. Program budgeting is concerned with the purpose of work and not as 
much with the process of work. As a result, the problems of pro^am budgeting 
are the problems of the top level management dealing with strategy. The process 
of the other types of budgeting is concerned with the problems of the lower and 
middle levels of management. 

4. Program budgeting extends beyond one financial year and depending 
upon the activity concerned, it may extend for a long terra, say two to five years 
till the final output is achieved. 

5. Program budgeting is closely associated with cost benefit analysis. 

The process of program budgeting consists of the following five stages 

(a) Program accotmting : A program is a collection of activities that have the 
same purpose and function together to produce the same output. For instance in 
a programme of Personal Safety, law and order enforcemeiU may be a sub- 
programme that may be further expanded into a number of activities such as 
prevention of crime, detection and investigation of crime, judiciary for judging 
and awarding punishment, and jail administration. 

Program accounting has a twofold function, viz. 

(i) to define a number of programs and list aggregate expenditure according 
to the programs they serve, and 

(ii) to ascertain ail the expenses including capital outlays that arc chargeable 
to each program. 

(b) Multiyear Costing : This focuses on the total cost of a program that may 
not run just for one financial year only but may continue for a number of years 
ahead. Thus a program budget will show estimated costs for the current budget 
year as well as for several future years to cover the entire life of a program or 
project. 

(c) Description and measurement of activities : The procedures in this phase 
are as follows 

Desoaption ; 

Determination of objectives, i.e. the long term goals (for example, to raise 
the earning capacity of poor people) ; 

Determination of targets, i.e. short term goals (for example, providing for 
agriculture improvement, establishment of industrial estates etc.) 

Decide upon a course of action ; 

Consider the alternatives rejected in preference to the choice action ; 

Determine the output ; 

Measure the efiectiveness. i.e. the degree to which objectives or targets have) 
been achieved. ^ 

(d) Zero Base Budgeting : This refers broadly to the procedure for the review • 
of the total expenditure proposed for a program instead of mere changes from the . 
a^opriatiotts made previously for that program. Zero Base Budgeting is‘ 
discus^ in the next section. 

(e) Cost Benefit Analysis : This refers to the quantitative evaluation of 
^tentatives, the otgective being to rank alternative use of funds. 

The technique of cost benefit analysis is used by the decision maker who has 
to imtke a choice between a number of alternative projects. The costs of each of 
the aHcmatives m ctmqmred wt^ the Ukefy benefits to be achieyed firom eneb 
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project, the purpose being to select the one that gives the maximum benefit with 
the minimum cost. While in the case of products, the benefits may be measured 
in terms of market output, the benefits in the case of services, non-profit making 
organisations and government bodies may be taken as the extent of service, saving 
in foreign exchange, workers’ training, employment generation and such other 
social benefits. 

Since maxinusation of benefits and minimisation of costs cannot be done 
simultaneously, the aim is to : 


(i) nmximise benefits for given costs ; or 

(ii) minimise costs while obtaining a stipulated level of benefits ; or 

(iii) maximise net benefits (i.e., benefits minus costs). 

The criteria commonly used in costs benefit analysis are ; 

(i) Benefit cost ratio, expressed as a percentage. 


Benefits 

Costs 


^ 100 


(ii) Internal rate of return of the various alternatives diicounted to their 
present values. (This is discussed in a later chapter.) 

In the context of program budgeting, special studies are made to review in 
terms of costs and benefits the effectiveness of alternative elTorts and to compare 
alternative mixes of programs. 


Zero Base Budgeting. The technique of Zero base operatiortal planning 
budgeting (commonly termed Zero Base Budgeting) differs from the convention^ 
>tystctn of budgeting mainly in that in the budgeting of a function, the start is from 
scratch or zero and not on the basis of treads or historical levels of esoenditure. 
In the customary budgeting system, the last year’s figures are extrapolated to 
become the basis of the next year’s budget -the historical figures are accepted as 
they are, or cut back or increases arc granted. Zero base budgeting m the other 
hand, starts with the premise that the budget for the next period is ‘zero’ so long 
the demand for a function, process, project, or activity is not justified for each 
rupee from the first rupee up. The assumption is that without such a justification, 
no spending will be allowed. The burden of proof thus shifts to each manager to 
justify why the money should be spent at all and to indicate what would happen if 
the proposed activity is not carried out and no money is spent In this way, he is 
required (o carry out cost-benefit analysis of each of the activities etc. under his 
control and for which he is responsible. Such analysr would reveal that some 
activities are less essential or have less pay value for money than the others and 
that some activities may be eliminated or curtailed or made into productive and 
profitable ones. Thus zero base budgeting affords a choice amongst the alternatives 
so that the activities would be select^ in the order of their importance. 

In the actual conversion process of raw materiab into finished products, 
however, costs cannot be zero because for the manufacture of goods for sale, 
costs have to be incurred on purchase of materials, payment of operative wages, 
use of power and other services etc. Zero base budgeting meets such situations 
by asking the managers to determine the minimum or basic requirements for 
runnhig thdr departments : any costs above the basic requirement would be 
treated as added inereroents which would be critically review^ and justified. If 
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these cannot be ju^tiiied. they are to be ciimmated restulting m cost saving to the 
entet prise However, zero base budgeting is pailicularty suitable in discretionary 
cost areas such us maiketmg, administration, production services, research, etc 
and in government departments where the decision for the extent of spending 
tests with the management or authorities and it is here that each lupee of the 
budget has to be justified 

The first step m the piocess of zero base budgeting is to develop an operational 
plan or decision package A decision package indentifies and describes a particular 
activity with a view to. 

(i) evaluating and lanking the activity against othci activities competing tor 
the same scarce resources, and 

(ii) deciding whether to accept or reject or amend the actiMi> 

For this purpose, each package should give details of costs, retains, puipose, 
expected results, the alternatives available and a statement of the con%equences 
if the activity is reduced or not performed at all 

An illustration of work, packages is given below . 

Program Fstablishraent of a Health L^nit 
H orh Pat A Pat kage target Budgeit >1 im i enu ntal cos/. 

No. 


1 

Setting up out-door dispensaiv 
with equipments, medicines but 
no medical staff 


0 Rs 

W.0(K) 




R‘ 

50,000 

2 

Providing minimum start 

Rs 

^),000 ‘ Rs 

30.000 




Rs 

sOOtK) 


Puicliase of mote equipincnts and 
medicines and pioviding more 
staff, m the 2nd phase 

Rs 

80,000 Rs 

l,20.0(K) 




Rs 

2,00.000 

4 

Special equipments and specialist start 
and 3 beds for emergency 

Rs 

2.00,000 Rs 

2,00,000 




Rs 

4,00.000 

5 

1 stablishment of .30 bedded hospital 

Rs 

4,00,000 . Rs 

1<V00,000 




Rs 

20^,000 


It will be seen that package nos 1 and 2 go together since package no. ) alone 
will give no benefit. Package nos. 3, 4 and will he acceptable m thof ordei 
provided funds as indicated by the incremenuU costs are available and cost benefit 
analysis of eadh packai^ justi^ its acceptance. 

The particular advantages that zero base budgeting oflfers are : 

« 

(0 Out of date and inefficient operations are identified. 

(ii) Allows managers to promfMly respond to changes in the business 
envirmunent. 

(Ui) Instead of accepting the current practice, it creates a challenging and 
qiMntioning attitode. 
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(iv) Aliocatioa of resources are made according to needs and the benefits 
to be derived. 

(v) Has a psychological impact on all levels of management which makes 
each manager to *pay his way’. 

Profit PIaoBiiv> Control, and ImprovemenL The net profits a company 
expects to earn after meeting all outside obligations including taxes should in the 
lung run be sufficient to provide for the replacement of fixed assets at current 
level of prices, for ploughing back funds for the normal growth of the business 
and for payment of reasonable dividends to the shareholders. Based on these 
requirements, each company would plan its profits or in other words, lay down 
target of profit expected in a specified perit^ and incorporate it in the budget 
plan. Mainly a management function, profit planning calls upon a study of the 
interrelationship between prices, sales volume, fixed costs and variable costs, 
each of which affects earnings. Profit planning and control uti'-zes the following 
techniques 

(a) Budgeting and budgetary control. 

(b) Marginal costing. 

(c) Cost-volume-profit analysis and break-even charts. 

(d) Differential and comparative cost analysis. 

These techniques are di.scussed in the various chapters of this text. 

An illustration of a profit improvement plan may be seen in Fig. 1 1 .22. Profit 
improvement may be achieved by taking one or more of the following measures 

' (i) Increase in sales. Other things remaining constant, profits may be 

increased by increasing the volume of sales, even by reducing the 
selling price, or by increasing the selling price, prr .ided the market 
conditions permit such a course being taken. 

(ii) Co.'>t reduction. Any reduction in costs will go to increase the profit. 

(iii) Better product mi.w The various methods in use for analysing the 
profitability of alternative combinations of products were discussed 
earlier. The product mix should be such as to yield the largest profit 
subject to the restrictions imposed by the limiting and other factors. 

(iv) Minimum capital investment. Heavy investments in capital assets and 
inventory involve higher rate of depreciation and maintenance cost, 
payment of interest, and risk of obsolescence An ideal capital 
investment would be the one which needs the minimum cash layout and 
at the same time, results in the m 't economic wotkmg of the 
undertaking, so as to maximise profit. 

As far as practicable, a business should have a profit improvement plan built 
m the organisation itself. There may be a profit improvement committee for 
sanctioning and following up improvement proposals. A minimum profit or rtde 
of return on each investment jr product line is set up as a target. Alternative 
proposals for improving profit are studied and scrutini/jed and the best course 
selected for adoption as the plan. A follow up sysUm should exist in order to 
report the performances and deviations from the plan. The particular method 
adopted for improving profit will depend upon specific circumstances and no 
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nonrptAN 


SALESBUDOBT 




PRODUCTION COST 
BUDGET 

SELUNOAND 
DISTRIBUTION 
COST BUDGET 
I 

ADMINISTRATION 
COST BUDGET 
I 

RESEARCH AND 
DEVELOPMENT 
COST BUDGET 


c 


CAPITAL EXPENDITURE 
BUDGET 


T 




PLANNED PROFIT 
f BUDGETED RETURN <4- 
ON INVESTMENTS 


PROFIT IMPROVEMENT PLAN 

I 

MORE SALES 

• ••• 

**>IMniOVED SALES MIX 


»COST REDUCTION PROGRAMME 


MIMMISr capital\ 
V EXPENDITURE J 


MORE PROFIT 
>> (IMPROVED RtJ URN 
ON INVESTMENTS 


Pig. II 22 Profit Improvement PUn 

readymade or standard plan can be suggested for a business T>^o examf^es 
which follow will serve to illustrate the techniques used for improvement of profit 
under given sets of conditions. 


EXAMPLE 1 1.7 


The (derating revuits for a partKuIar year in respect of a company manufacturing a sole 
product which is processed through two producing departments A and B are given below . 


Sales 

ftioe 

Cost of nuterul 
Cost of labour, Deptt. A 
Cost of labour, Deptt. B 
Variable overheads, Deptt. A 
Variable overheads, Deptt. B 
Fhwd overheads 


10,000 units 
Rs. 10 per unit 
Rs. 2 per unit 

10.000 hours ^1 Rc I per houi 

6.000 hours (iiii Rs, I.SO per hour 
Re. 1 per direct labour hour 
Rs. 2 per direct labour hour 
Rs. 27,000 pci year 


The production manager of the company has put forth a scheme which would uhltse a 
cheaper substitute for the raw materials. The scheme, if adopted, u expected to result i|i cost 
reduction to the foUowing extent : 

Material— Redaction from Rs. 2 to Rs. 1.50 per unit. 

Labour and varUble overiwads— 10 per cent increase in OepU. A. 

The sales manaBte hui pointed out Uttt dim te a potential niariut for the product ^rhiGh 
casabaotb another 2,500 unite provided the price it cut down by 5pcr cent for the entire protfoBdoo. 

ioeieaie in capacity wUI retolt in increasing capital employed from Rs. 40,000 to Rs. 6l),000. 
There «QI alto be a rise in the fixed overheads to the eatent of Ra. 3,000 beeauw of 
eadmdvmiatjoii. 


You m recinired fo prepm n conpantfve ttateOMM uM fo five yoite (tertmeiite on the 


(/.C>r.d.,naN0 
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ANSWER: 

The present profit and the anticipated profit under the proposed plan are : 



Present 

Proposed 


Rs. 

Rs. 

Sales 

1.00,000 

1,18,750 (12,500a Rs. 9.5) 

Costs : 



Material 

20.000 

18,750 (12,500 a Rs. 1.5) 

Labour A 

10,000 

13,750 (12,500a R s. l.l) 

Labours 

9.000 

11,250 (Labour hrs., 6,000+1,500) 

Variable overhead A 

10.000 

13,750 

Variable overhead B 

12.000 

15,000 

Fixed overhead 

27.000 

30,000 

Total cosi 

88,000 

1,02,500 

Gross profit 

Rs. 12,000 

Rs. 16,250 

Profit/salcs 

12% 

13.7% 

Capital employed 

Rs. 48,000 

Rs. 60,000 

Profti/capital employed 

25 

27% 

Turnover (Sales/capitai) 

2.08 

1.98 

The proposal is recommended on the following grounds : 

(i) IiKfcasc in gross profit and return on capital employed. 


(ii) Reduction in cost per unit. 

(iii) Increase in fixed overhead is about 11 only for an increase of 25% in prodi^ion. 

(iv) The additional investment is paid back in ajout three years* out of the additional 
profit. 


EXAMPLE 11.8. 

Your Company manufactures a range of boys shirts which are sold directly to retail shops. 
The minimum order for any particular pattern is 10 .shirts but in practice this has become the 
general level of most orders. As the cost accountant you have been asked to investigate the effect 
of increasing the minimum order to 20 shirts. 

From the data given below you are requited to : 

Prepare a summary for management showing the following information per shirt : 

Column 1 Column 2 Column 3 

Selling price Profit *** * investment 

using the following buses : 

(a) Current •minimum 10’ orders. 

fbl woposed ‘minimum 20’ orders, assuming the present selling price is unchanged ; 

(c) ^posed ‘minimum 20‘ orders, when the selling price is set lo lease unchanged the 

present level per shirt of— 


(i) Pn^t ; 

(ii) Profit as a % of total costs ; 

(iii) Profit as a % investment ; 

(iv) Contribution ; 

(v) Percentage mark-up on direct costs. 

The current data per shirt for ‘minimum lO* orders are : 


Direct material cost 

Direct wages cost and Direct charges 


Direct selling cost 
Apportioned overhead . 

Supervision 
Depreciation 
(ntereit charges 


Inveetment 

Pioflt tasounta to 20% of selling price. 


3.00 

4.00 

1.00 

1.00 

O.SO 

0.S0 

SO.OO 
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The effects of changing to ^minimum 20* ofders are : 

* ReducUoa of 10% in matenal usage refieoting a moie coonomlcai cutting patteiii 

* Saving of 5% in wages cost due to less set«up tinie. 

* Average selling cost reduced by 25% when booking double-sized orders. 

* A 10% saving per shirt in supervisory cost. 

* Depreciation cost per shirt reduced by 10% resulting from beuer machine utilisation 

* A 20% reduction in interest charges due to less stock held to meet urgent orders. 

* Investment down by Rs. 10.00 per shirt as more stodc is carried by retailers. 

iLC.W.A,. Ftnah 

ANSWER . 

The data in respect of "Minunum 10' and ^Minimum 20' after taking into ua'ouiU the 
etfects of the changes may be tabulated as follows ; 



Minimum lU 

Vtiiiimum 20 


i(*er sinrt) 

i Per shirt) 


Rs 

Rs. 

Direct matei lal cost 

3.00 

2.70 

Direct wages and Direct charges 

4.00 

3.80 

Direct selling cost 

1.00 

0.75 

Variable coNt 

8.00 

7 25 

Fixed cost apportioned : 



Supervision 

1.00 

0.90 

Depreciation 

0.50 

045 

Interest 

0 50 

0.40 

ToUl cost 

10.00 

900 

Profit (20% of selling price 25"'^ of cost) 

2.50 


Selling price 

12.50 


Marginal contribution 

4.50 


Investment 

5000 

10 00 


The dcMfcd information under the various pn>poscd i.ondaK>ns aic summarised below ' 


(a) 

(b) 

(c) 


Base 

SeUitift 

Profit 

Profit as a % of 


price 


investment 

Current 'Minunum 10' orders 
'Minimum 20' orders 

12.50 

2.50 

^ 00 (Investment 50> 

(Selling price unchanged) 

'Miniini^ 20' orders 

»2.50 

3 50 

8 75 (Investment • ^40) 

Selling price changed to retain the 
current levels of : 



f investment 40) 

fi) Profit 

11,50 

2.50 

6.25 

(ii) Profit % of total cost (i.c, 25%) 

il.25 

2.25 

5.625 

(ill) Profit % of investment (l.c. 5%> 

11,00 

2.00 

5.00 

(fv) Contribution <Rs. 4.50) 

(v) Percentage mark up on direct cost 

11.75 

2.75 

5,875 

100-31.25% 

11.27 

2.27 

5.675 


01.25% of 7.25) 


Note : Figures in italics are the key ligitres making fbe chatigos in selling price. 
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EXAMINATION QUESTIONS 

I. What is budgetary control? Dimsa the vaiiout preliminaries reouifcd for adoption 
of a system of budgetary oontroi. il.CW.A.. Final) 

1. A welMramed revemie budgw is essential for the efficient control of costs. Discuss 
the procedure for introtfaidng budgetary control in a newly established industrial 
wderpriie. {I.C.W.A., Finah 

.t. Enumerate the duties and responsibilities of an Aauuntani who has been appointed a 
'Budget Controller* of a large manufacturing concern. 

State briefly the contents of a Budget Manual. (/.CM .A., hnah 

4. Explain the difference between a forecast and a budget. Oive examples to illustrate 
the difference between : 

(a) Fixed budget; 

(b) Flexible budget ; 

(c) Functional budgets, 

Do you consider that a business should ever budget tor a loss on a year’s trading? 
(ii\e reasons for your opinion. , / c M.A.. Part 11 ■ 

5 As an accountant of a company making, selling and distnbutmg a wide range of 
, products you are preparing to instal a system of budgetary control. 

In a report to your managing director : 

(a) state the lactois to be taken into consideration in establishing the length of the 
proposed budget periods , 

(h) describe the operating of ‘ 

(i) a budgetary system for a gisen period, and also 

(li) a continuous budgetary system on a moving lotai basis. 

In your report giw the advanta^s and d>sad\antagcs of the u>niinuous sssteni 
compared with the period system 

It. I state your recommendations on the level o( attainment that should K- adopted 

l/.C.M 4., Ft. I\ ) 

() It IS olieii suggested that the prinupal budget factoi. or luit i.ng factor is of vital 
significance to management. Explain this, and suggest what additi<v>ai complications 
might arise where (here is more than one luniting factor in a busines ■ 

il.<\M.A., Final) 

7 As an Accountant of a concern nunufacturing a wide range of products you hase been 
asked to instal a system of budgetary control. While installing the system, state how 
would you deal with the following ; 

(a) nincipal Budget Factor 

(b) Length of the budget period, and 

(c) Organisational set up for the control, [l.C.W.A , Final) 

X (a) Disetm the importance of the Principal Budget Factor in a system of budgetary 

control. 

(b) Outline the methods of establishmcat ot Sales budget am! 1‘ioduction budget 
indicating clearly how the two budgets are co-ordinated when cithei Sales oi 
Production is the principal budget factor. (f.C.H Final) 

9. What are the advantages of a Plant and Equipment Budget ? \M»t factors would 
you take into aooount in indodiiig an item in the Plant and Equipment Budget? 

(r.C.W.A., Final) 

10. Oatliae the steps necessary for the preparation of a detailed man-power estimate whidi 
would be of vtdue in prepiuing a labour budpt. 

Compile a man-power estimate for a production department showing the break 
down to oust centres of the vatious gradee of labour required. (/.C.Af. 4., Final) 

11. A mamiihctatiiii omapany, operatiag a system of Budgtfaiy Control finds that theii 
ptodnollon oapadiy durim ^ year varies between 75% utd 90% as against the 
badagte4olbpgeit!yoffl0% for the year. It has been suggested that a system of flexible 
bodgetsshouid he ifltrodueed to effectively control costs. Outline the steps you would 
take to inpleneiit tMs «iggeslk>ii keeping in mind that the managemait would still 
NtiaiN periodiecooipariion wiffi their overall budget during this year, 

{I.C.W.A.. Final) 
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12. It is sometimes argued that the BexiNc budgstivy wntrol approach to o^ control 
Within production deportments is obsolete* The moui ar^umenis seem to be that . 

<8) Production costs are tending to become nwre and more fixed poM^ costs, outside 
the control of departmental manager. 

(b) Because of (a), there is no point in flexing the cost budgets for ultimate comparison 
with actual costs, and that this is a meaningless and wasteful exercise. 

(c) This mechanistic (btm of control requires the involvement of managers in the 
setting of budgets, and this they can rarely do because of the absence of the 
necessary standard data. 

Discuss these points sepaiately and appraise the general argument. 

O.C.M.A.,Pt.tV} 

13. Budgetary control of repairs and maintenance is extremely diffitoilt. Discuss. 

U.CW.A., Pinal) 

14. “Qish Budget. This budget is the plan of the receipts and payments of cash for the 
budget period and for shorter terms, drawn up so that the balance can be forecast at 
regular intervals”. (An introduction to Budgetary Control, I.C.M.A.) 

Some accountants operating system of budgetary control claim that it is not 
necessary to draw up a cash budget. Explain what takes its place, and Indicq/e how 
the probable cash position at any time is made available to management. 

(l.C.XfA., Final) 

15. In prepaAng a financial budget for a six month period, draft a columnar statement 

specifying the headings for the entries without entering any figures, to show the 
budgeted working capital at the end of each month. In addition, provide in the lower 
half of the statement for additions to and deduction from the budgeted figures to 
reflect monthly the changes in the plant. (I.C.M.A., Final) 

16. What are the objects of drawing up a capital expenditure budget? When funds 
available for capital expansion are limited, what order of priority would you 
recommend for including capital expenditure proposals in the budget? 

• (l.C.fV.A.. Final) 

17. Set out, point by point, tiie purpose of and procedure for preparing an annual capital 
expmturc budget in a medium sized manufacturing company. (/. C. M. A. Fual) 

19. Diacuss the concept of responsibility aooounting and the role of the shop supervisor in 
controlling manufacturing costs. (/.C. W.A., Itnaf) 

19. The sales director of a manufacturing company reports that next year he expects to sell 
50,000 units of a certain product. 

The Production Manager consults the Store-keeper and costs the figures as 
follows 

Two kinds of raw materials, A and B are required for manufacturing the product^. 
Each unit of the product required 2 units of A and 3 units of B. The esiunatcd 
opening balancet at the commenoenient of the next year are 

Finished product— 10,000 units. A— 12,000 units. B— 15,000 units ; the desjrabie 
closing balances at the end of the next year are : 

Finished product— 14,000 units, A— 13,000 umts, B— 16,000 units. 

Draw up a quantitetivc durt showing the material purctuucs budget for thdnext 
year. (I.C.IV.A., tlnal) 

20. The newspaper industry works under conditiofis whidi have no bearing with other 

indostries, especially for the preparation of a budget. Mention the oonditiong and 
keeping dim in view, draw up the skeleton of a budget for a newspaper havW ^ 
daily drculatfon of 60,000 copies. (/.C. IKA., final) 

21. The machine shop of an engineering concern comprises ISO machines, some special 
purpose, but mainly general purpose. Ihe special purpose laadiifKe ate used for the 
mamifactore of certain standud oonqtoiients which are Attcd to ppqwietoiy product 
of the orga nts a ti on, though they are qqisdilc of being used nn the jobbing production 
for whkh the general purpose maddnee are availaHe. The johbint production 
comprises amdl batefm of parts for the automaife trade aiM giaetid Jobbing wort 
on tim oostoaiefs* own meterials. 
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Within the framework of a budgetary oonirol ey&ceni, you as a cost accountant 
are called upon to assist the new manager of the department in the construction of 
six monthly budgets. The Manager has no experience of budget setting. How 
would you deal with the problem? (LC.W.A., Find) 

22» PAC, a progf essive enterprise manufacturing only (wo products and selling them under 
the brand names, Resina and Pipto, prepares every month, forecast of profit (or loss) 
and a budgeted cash (low statement for presentation to the managing Director. Each 
of the products I equircs only two types of raw materials in the following proportions . 


Resina Pipto 

per unit per unit 

Material (1) 2 Kgs. 4 Kgs. 

Material (2) 4 Kgs. 2 Kgs. 


The direct labour hours foi R and P are 4 and 6 per unit respective!) l*or the 
month of November, sales forecast were as follows . 


Pnkluct Units Pnee per unit 

Resina 3,000 Rs. 60 

Pipto 6,000 R%. SO 

The '8 invciiton on I si Novembei and the proposed closing inventory on 
30t!i Novembei w’cre : 


Material ( I ) 
Material (2) 
Resina 
Pipto 


Opening Stuck 

4,000 Kgs 
2,500 Kgs 
200 units 
400 units 


Budgeted Closing 
Stock 

5.000 Kg^ 

4.000 Kg» 

250 units 
500 units 


Standard unt data foi the month of November were : 


Material (1) Rs.2pci Kg 

Material (2) Rs. 4p(i Kg 

Direct labour Rs. 4 per 

Manufacturing overhead (application rate) Rs. 2 per direct labour hour 

Administration overhead Rs. 20,000 

Selling and Distribution os'erhead Rs. 40,000 

Sales arc collected 50*^0 »n the month of sale and 25% in each of the next two 
months. Material (I) is purchased m cash but on Matenal (2), the suppliers allow a 
credit of one mtmth, i.c. ail pa>mcnts are cleared m the foilow^mg month. Wage 
calculations arc read) b> the first week of the iKxt month and pa>mcu( is made on the 


9th and 10th Relevant figures for the three months are extracted below : 


September 

October 

November 


Rs. 

Rs. 

Rs. 

Sales 

8,00.000 

6,00,000 


Purchase : Materiat (2) 


*X),000 


Waces for the month 


2,00.000 



Other net cash expenses 2,00,000 (Budgeted) 


Opening balance of cash 20,000 (On l$t Nov.) 

In addition to the above, adsunce tax estinuitcd at 60% of the net profit in 
November was required to be paid in the month. 

You arc lequtrcd to prepare the Production Budget, Material and Direct Labour 
Cost Budgets, Budgeted Protit/Loss Siatemcnl and Budgeted Cash Flow Statement 
for November. (/.C. H' ^ , Final) 

23. As a cost accountant of Modern Manufacturing <'ompany, >*ou are asked to prepare 
quarterly ptoduction budget and direct materials purdtasc budget for the accounting 
year, 1st July, 1981 to 30ih June, 1982, 

Hie foUowitig informattoii Is relevant : 

(0 Hig Company maimfiMt^ 
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(ii) Sales volume forecast (in units) 


1981—82 

A 

B 

Quarter 1 

1,500 

2,000 

Quarter 11 

1,000 

2,500 

Quarter III 

1,000 

2,000 

Quarter IV 

1,500 

2,500 

1982— 8S 



Quarter I 

1,500 

2,500 

viiit Raw Materials rcquirecncnt forecast 




The standard quantities of the two raw materials. A and which should be used 
111 the manufacture of the two products and the prices of these raw matcrinls have 
been estimated as follows : 

Standard quantities : 

Raw material X — 2 uutts for each unit of product A 
Raw material Y— 3 units for each unit of product B 


24. 


Estimated costs : 

Raw material X -Rs. 10 for each unit of X 
Raw material T— Rs. 6 for each unit of Y 
Usage variance : 

5% is provided to cover spoilage and scrap in ease i)f material A and 4 ; , 
the case of material 


in 


Ov) Stock forecasts ; 

Estimated opening sukL 
Product A 
Product B 
Raw material X 
Raw material Y 


750 units 

1,250 units 

L575 units 

3,900 units 
# 

It is planned that closing stock level at the end oi each quarter should be 
maintained at a level equal to half the expected sales for the next quarter for both the 
product-s and the raw materials stocks at the end of each quarter should be held 
accordingly. U.C fTwf) 

Uarryon Ltd. makes two products, A A B, and is in iht pMiccss of formulating its 
budget for 19S4. The Sales manager is confident that he would be able to sell 9.000 
units of Product A at Rs. 60 per unit and 7,000 unih» of Product B at Rs. B5 per umi, 
or alternatively 12,000 units of Product A at Rs 55 per unit and 5,000 units of Produi.t 
B at Rs. 90 per unit. 

(i) Direct material and labour at expected actual latcs and quantities per unit of 
output are 


(ii) 


(Hi) 


MaUriaU 

Rati* Product *1 

Prtktuct B 

X 

Rs. 3 per Kg. 2 Kg, 

.3 Kg. 

y 

Re. 1 per metre 5 metfcs 

6 metres 

Labour 

Department I 

Rs. 4 per hour 6 hrs. 


Department 2 

Rs. 2-50 per hour — 

lOhrs. 

Opening Stock 

Material X 

1.000 kg. 


Material Y 

4,080 metres 


Product A 

1,000 units 


Product B 

330 units 


Eitiinated dosing Stocks : 


kbimial X 

3,fi00kg. 


Materia] Y 

5,400 metros 


Rrodnet A 

1,230 uaita 


Product B 

SOOiiirdta 
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flexible Budget fur DepurtmeiUai Overheadt in 1984 
element) : - 

(Assume 

Direct Man Hours 

Dept. 1 

Rs. 

Dept 2 
Rs 

43.000 

80,000 

55.000 

50,000 

1,00,000 

80,000 

55,000 

1,20,000 

1,00,000 

O0,000 

1.45.000 

1,15,000 

65,000 

1,75,000 

1 25,000 

70,000 

2,10,000 

1.30,000 

75.000 

2,50,000 

1.35,000 


(V) Production, Selling and other general administration ovcrh»-ad I ixcil < 

Rs. 1,20,000. 

(vi) Selling variable cost of Rs 2 pci unit of sales i»i \ or \i 
fvii) OllKTi relevant data . 

(a) Work-iit-Pn>grcss is nil at the beginning ami end oi (liv: Budget |x?f,oiJ 

(b) Asivume an even Qow of production througfioui 

(c) Pinishcd Stock is valued at Prime C 

frt* ir*an employed works at 15 hour week for *0 specks ot the vear wnli two 
weeks paid holida) 
arc required to prepare 

(i> The Sales Budget, the Cost of Sales and iht separate contnhutio'is to profits of 
each product separately under each oi the aUtrnatnc Sales Budgets 
1 1 ) \ Select frkMit the alternative income account the v»ne to be preferred and aompu^c 
the net profit in total i»f that combination and prepaie in ph>Mcal and moneiatv 
terms the following schedules m i expect <>♦' the ^eloticd Biidgci 
<j) Raw mater nil purchases. 

< b) Direct laKnir, 

fe) Production. < / r ir 4 . /mw/' 

Tlic ProfUabihls statement id Ci C o I td has *un)fTuiiscd . v .:i\tn below 



Rs 

Rs 

SkiIcs 


i^.oo.noo 

Diicct material 

4,50.000 


Direct Wages 

t, 00, 000 


Variable OvvriKads 

1,20,000 


Fixed f'lveihcads 

4,40,000 

13,10,000 

Profit 


1,90,000 


The Inidgetcd capacity of the Company is Rs. 20,00.000 but the ke> factor ts sales 
dmand. It is proposed that m order to utilise the existing capacity the selling price 
of the only pniduct manufactured by the comixiny should be reduced by 5®«. 

You arc requested to prepare a forecast siaieincnt which should sit iw* the effect 
of the proposed reduction in selling piicc and t^ hide any changes in cents expected 
during the coming year. Tlic following additional information is given 
(i) Sates forecast Rs. 19^00,000 (after reduction^ 

(II) Direct malerial priccx arc expected to incrcaw: by 2''„ 
fill) Direct wage rates are expected to increase by 5?; per unit 

(iv) Variable overheads arc expected to increase b> ^ ; pei unit 

(v) Fixed overhead vnll increase by Rs. 20,000. {f.CHA^Fmai) 

26, A manufacturing compan^^ has piepared a Budget for the year ended 31si December. 

1984. Using the relevant data given below, prepare a cash budget fm each of the 
monllis of FdMTuafy, March and April, 1984 
Intimated varlaMe oust per unit : 

Rs. 

Direct materiat ^ 

Direct wages 4 

ProdiicifcmoverfKNMi 2 

Total 
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Fixed overheads are estimated at Rs. 48,000 per aanum. These are expected to 
be incurred in equal amounts each month during the budget period. Estimated sales 
at Rs. 1 1 per unit for the hrst five months are given below : 


Months 

Units 

January 

6.200 

Februaiy 

6.800 

March 

5.400 

April 

6.000 

May 

6.000 


10% of sales will be made on cash ; balance vnll be made on one month’s credit. 

The following further information are available : 

(i) Finished Goods Stock : 75 % of each month’s invoiced sales units to be produced 
in the month of sales and 25% of each month’s invoiced sales units to be 
produced in the previous month. 

(ii) StiKks, direct material : 50% of direct material required for each month’s 
production to be purchased in the previous month. 

(iii) Terms of payments ; 

(a) Direct material : To be paid for in the month following the month of 
pur^iase. 

(b) Direct wages : 50% in the month used and the balance in the following 
month. 

(c) Expenses : 1 month’s lag. 

(iv) Estimated Cash balance as on Hi February', 1984 ; Rs. 5,000. (/.C. fitta/) 
27. VINAK Ltd., a company engaged in the manufacture of electrical appliances has set 


the following budget for 19X1 : 


Immersion 

Table 

Bread 

RcM>m 


Healers 

Lamps 

Toasters 

Heaters 

Production (Units) 

40,000 

10.000 

50,000 

50.000 

Setting Price per unit (Rs.) 

3000 

50*00 

60-00 

80-00 

Cost per Unit : 

Direct materials (Rs.) 

6-00 

13 50 

10-50 

24-00 

Direct Labour (Rs.) 

750 

1000 

18-00 

24-00 

Variable Overheads (Rs.) 

4*50 

10^ 

12-00 

13-00 

Fixed Overheads (Rs.) 

7-50 

10-00 

18-00 

24-00 

Proht/Loss (Rs.) 

4*50 

650 

(-)I-50 

(-)5-00 


When the budget was placed before the Budget Committee, the Marketing 
Manager put up a proposal to increase the sales by 20,000 additional units for which 
capacity existed. The additional 20^000 units could be one product or agy 
combination of products. The proposal was accepted by the commiitee. 

Tbeoonumttee also decided that the production capacity for the next year, nanuiy 
19X2 woidd be set in such a way that thei^ would be further Increase in the output^ 
50,000 units over and above the Increase of 20,000 units envisaged for 19X1. T|e 
additional production of 50,000 units smuld be pf table lanfips only for which a new 
planl would be acquired. The addhioftal ftxM expenses of the new plant wd^ 
estimated at Rs. 70,000 per annum. During 19X2, the material and labour cof s 
were expected to increase by 10% but the other costs and selling prices would remi^ 
tfieiame. f 

Reqittred : 

(0 Set a budget for 19X1 in such a way that the additional capacity of 20,000 utiks 
is tttUixed to maximise the prc^. 

Cii) Set a budget for 19X2. 

011) Assiming that the increased output may not fiiUy materialise^ caleutate the 
maadmofuiiitaortidtiaiafiapirequM 19X2attbeitvm|Nricc toonfer 

tdemmetlMt proAtottiUiy levelismaititained. (i.C.IK/t., 



CHAPTER 12 

STANDARD COSTING 

liinttatloa of Hlst<Mrlcoi Costs. are classified as to the tjme or method 

of Into costs anid predetermined costs. 

Historical costs are ‘postmortem’ costs ascertained after they have been 
incurred and they represent the cost of actual operational performance. Actual 
performance is evaluated by comparing the historical cost with predetermined 
cost nouns. 

In a decision making process, historical data are required for predicting 
future costs of tlic various alternative actions under consideration. When one 
of these alternatives is selected as the best line of action and ^he decision is 
implemented, the feed back mechanism generates historical data relating to the 
operation evaluation This completes the historical data cycle. 

Prciictcrmincd costs are future costs computed in advance of production, 
on the basis of a specification of all the factors affecting cost. Predetermined 
costs may be either estimated or standard. 

During the first stages of development of cost accounting, historical costing 
was the only method available for ascertaining and presenting costs. Historical 
costs have, however, the following limitations 

(a) Historical cost is valid only for one accounting period duniig wnich the 
particular manufacturing operation took place. The cost information 
obtained after completion of the job, process, or service—sometimes 
long after it — is of no practical utility for control purpose. 

(b) Data is obtained too late for price quotations and production planning. 

(c) Historical cost relating to one batch or lot of production is not a true 
guide for fixing price. Wide fluctuations in the costs of various batches 
make historical costing noo-typical and so. even average historical 
costs over a number of periods arc not useful for setting sales prices. 

(d) Past actuals arc affected by the level of workine efficiencies. Actual 
costs may be inflated due to inclusion of abnormo. expenses, avoidable 
wastes and rejections, ioeflective use ot labour, and use of excessive 
quantities of materials. Further, material prices, wage rates, and 
overhead alMorptioa rates migdht have undergone a change in the current 
period. Historical cost is not a proper yardstick and is. therefme. 
ineflective as a means Ktl measuring performanoe efficiency. 

(e) Historical costing is comparatively expensive as it involves the 
maintenance of a large volume of rec^s and fmms. 

These limitatloas and disadvantages attached to historical costing system 
led to further thinUnf on the subject end lesidted in the emergenoe of standard 
:o$ting whioti makes use vt ecieatifleeUy pre-determined standard costs under 
‘-ach element, vis. labour, matetial and overhead. The need for cost accounting 
vhtch ed<H>ts tlmatfiadaid oaethv (eobai^oe is now accepted in almost all industries. 
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Gennal Prindpies of StOBAinl Gistiag. Standard costing is defined as 
the preparation and use of standard costs, their comparison with actual costs and 
the measurement and analysis of variances to their causes and points of incidence. 
Standard cost is a predetermined cost that is calculated from the management's 
standards of efik»ent operation and the relevant necessary expenditure. Standard 
costs are useful for cost estimation and price quotation and for inthcating the 
suitable cost allowances for products, processes and operations but they are 
effective as tools for control only when compared with the actual costs of operation. 
The techniques of standard costing may be summarised as follows ; — 

(i) Predetermination of technical data related to production, i.e. details of 
materials and labour operations required for each product, the quantum 
of inevitable losses, efiteiencles expected, levd of activity, etc. 

(it) Predetermination of standard costs in full details under each element 
of cost, vi/. labour, material, and overhead. 

(iii) Coiiq>arison of the actual performance and costs with the standards 
and working out the variances, i.e. the difference between the actuals 
and tlie standards. 

(iv) Analysis of the variances in order to determine the reasons for deviations 
of actuals from the standards. 

(s) Presentation of information to tlte appropriate level of management to 
enable suitable action (remedial measures or revision of the standard) 
being taken. 

Standard costing is not a distinct system of accounting but is only a technique 
that can be applied to all types of costing, such as job costing or process costing 
.Maximum benefit from stan^d costing system is obtained in industries producing 
Standardised products which are repetitive in nature, so that realistic attainable 
standard costs can be fixed with ease. But even in concents doing non-rep^tive 
work of the jobbing type, e.g. manufacture of automobiles, ships, engines, boilers 
etc., the principles of standard costing may be applied ; there would always bc 
certain departiWts, processes, or operations for which standards can be set and 
the system of standard costing can be introduced. For example, it would not be 
difficult to determine labour time or operational standards for such activities as 
milling, grinding, drilling, [touting, trimming, shaping etc., which are common 
opmations for many jobs. 

Like budgetary control, standard 
costiitg assumes that costs are controllable along definite lines of supervision and 
responribility, and it aims at managerial control by ooiniMrison of factual 
petformanoes with suitaUe predetermioed ■yardsticks. The bask) pdoot||les of 
cost control, viz. setting up of targets or standards, measuremeat of perfbfiiance, 
comparison of actuab with the taigets, and analyris and rqwnmg of va^iaiices 
ate common to both standard costing and bndgsiary control ^fstems.* Both 
techniques are of impoitanee in their leepeetive Adds and are conqtoaeofcuy to 
eachother. Thus ctmo^toaBytheintt net mtieh<tf«dlfll»iiioe between stin^ 
costs and budgets and the terms budgeted perfennanoe md standard perfoamance 
mean, for many cononns, one and the sania tUng. 

Bodgets are usudQy baaed on past coeta a4ittaled fev anticipated fiiture 
duHtges tut standard coats are of hatp in the prapaiatioa of proAiotintt costs 
bik||(iti< bfiid,staiidardsaie«fteniadisgeaadtointiweatabliitimeidofb^ 
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On tiic i>tl)ci linnd, svhtlc setting standard overhead rates for standard costing 
purposes, the budgets framed for the overhead costs may be made use of with 
modifications if necessary Thus, standard costs and budgets are inter-rclated 
though not intcr-dependent 

Despite the similai ity m the basic principles of standard costing and budgetarv 
control, the two svstems vary in scope and in the matter of detailed techmquc> 
The diflerences may be summarised as follows : — 

(i) A system of budgetary control may be operated even if no standard 
costing system w in use in the concern 

(ii) While standard is a unit concept, budget is a total c mcept W'c sa\ 
that standard direct labour cost is Rs 4 per unit but when we 'all 
about the budgeted labour cost, we usually express ii m total as ■..i. 
Rs 40.01)0 (supposing 1,000 umts are produced) 

(III) The purposes of standards and budgels arc dilfcrent Budgets aie 
mticipated or expected costs meant to be used for forecastmc 
lequirements of hnance, laboiii, material, etc Standard w.>sts oc 
assumed oi planned costs under specific asAmed conditions esf 
production pcifoimance, capacity level, and operation and as such, 
they cannot always be used for the purpose of forecasting 
(iv) Budgets arc the ceilings or hm'ts of expenses above which the actual 
expend'furc boiild not no.-inallv rise . if it docs, the planned profits 
will be I educed Standards aie mmimum targets to be attained by 
acf'ial neifoimavtc .it specified efficiency the planned objecti t is 
achieved it the laiget is reached and prohts increase if it is surp.issed 
Thus. .lnl<‘ hudatciaiv control Kiys c»np’»..sis on to > not exceedmg 
the buvli'Hs, i.mdard cosune I'ivcs impoituue t*» c< ‘t appioac'MnK 
the standaicl 

( ) lludfiet% ..re coinplelc mi-, nus’t as ihcv aie tiamed foi .ill the activities 
and fiini'ions ol .i concern sucb .• pioduti.on puuh.ase, selling aid 
disird iilion iese.VKh and dtsclopment i i, ital utilisation, etc 
Standaid costing relates mainK to the luncniou of pioduclion and the 
'elated manuhicturing cost \foieovci. budgets include both income 
and cxperd'turc whereas >tandatds ari usually for expenditure oniv 
(VI) A more searching analysis of the variances from sunvi.uds is neccssaiv 
th.in m the case of variations fiom the budget Costs within the budget 
merciv indicate efficiency already achiev 1 and no further analysis is 
necessary If expenditure exceeds the budget, n simply gives 
information about a bad situation, but variances from standards pros ide 
material lor further proK* and a detailed analysis is needed to (md 
channels of economy 

(vii) Budgets are indices, adherance to which keeps a business out of 
difficulties. Standards arc pointers to further possible improvements 
Standard Cnan and Eatfmatcd Costs. Hw disunetton between standard 
costs and estimated costs should be clearly understood While both standaid 
costs and estimated costs are predetermined costs, their objcciixes aie different 
The main difTerenew bet^veen the two types of costs ate ■ 

(0 oosta an intentM to determine what the costs 'will' be. 

Standard costs aim at what coxtx should* be. 


40 
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(ii) Estimated costs are based on average of post actual figures adjusted 
for anticipated changes in future. Anticipated wastes, spoilages, and 
inefficiencies, ail of which tend to increase costs, are included in estimated 
costs. Standard costs are planned costs determined on a scientific 
basis and they are based upon certain assumed conditions of efficiency 
and other factors. 

(iii) In estimated costing systems, stress is not so much on cost control, but 
costs are used for other purposes such as fixation of prices to be quoted 
in advance. Standard costs serve as effective tools for cost control. 


Advantages of Standard Costing. The advantages derived from a system of 
standard costing are tabulated below : 

(j) Standard costing system establishes yurd'Sticks against which tlie 
efficiency or inefficiency of actual performances are measured. This 
facilitates control and infuses cost consciousness among the executives. 
It also promotes co-operation and co-ordination amongst thevarioiK 
functions and departments of the concern. 

(lil The standards provide incentive and motivation to work \Mih greater 
effort and vigilance for achieving the standard. This increases 
efficiency and productivity all round. 

(iii) At the very stage of setting the standards, simplification and 
standardisation of products, methods, and operations are effected and 
waste of time and materials is eliminated. This assists m managerial 
planning for efficient operation and benefits all the divisions of the 
concern. 

( iv ) Costing procedure is simplified. There is a reduction in paper work in 
accounting and less number of forms and records arc required. There 
is considerable saving in clerical time and expenditure leading to 
reduction in the cost of the costing system. 

(v) Costs are available with promptitude for various purposes like fixation 
of selling prices, pricing of inter-departmental transfers, ascertaining 
the value of closing stocks of work-in-progress and finished stock, and 
determim'ng idle capacity. Standard costing provides reliable, 
accurate, and firm data with simplicity and ease, for the purpose of 
pricing and filling in tenders and offering quotations. Once pricef 
are fixed, no further adjustments and revisions arc necessary as woul4 
be required in the case of historical costing. 

(vi) Standard costing system facilitates ddegation of authority and fixatioit 
of responsibUity for each department or individual. This also tones up 
the general organisation of the coooem. 

(vii) Standard costing is an exercise in iriaatung— H can be very easily 
fitted into and used for budgetary planning. 

(viii) Variance anafysb and reporting is based on the principles of 
nmagemeM by exception. The top nianagenieittinay not be interested 
in detafis of icMat performances hot onfy in the variaaeas ftom the 
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standards, so that corrective measures may be uken in time. This 
is all the more useful in large organisations where attention may be 
focussed on out^ofcontrol or out-oMine situations, which normally 
the busy top executives may not otherwise be aware of. 

(ix) When constantly reviewed, the standards provide means for achieving 
cost reduction. Focus on out-of-control situations leads to cost 
reduction through improved methods, improved quality of products, 
better materials and men, effective selection and use of capital 
resources, etc. 

fx) Standard costs assist m performance analysis by providing jcady 
means for preparation and interpretation of information. 

(xi) Production and pricing policies may be formulated in advance before 
production starts. This help.s m prompt decision making. 

(xii) Standard costing facilitates the integration of accounts so that 
reconciliation between cost accounts and financial accounts may he 
eliminated. 

(xin) Standard costing optimises the use of plant facilities, current assets, 
and working capital. 

Limitatioiis of .Standard Costing. Standard costing has certain limitations. 

These arc : 

(i) establishment of standard costs is difficult in practice. Even if the 
particular type of standard to be used has been properly defined, 
there is no guarantee that the standard established will have the 
same tightness or looseness as envisaged, thioughout the orj^inisation. 

Ill) In course of time sometimes even in a short period -the standards 
become i igid. It is not idways possible to change standards to keep 
pace with the frequent changes in the manufaauring conditions. 
Revision of standards is costly and creates problems so that some 
firms simply ignore such revision. 

(ill) Inaccurate, unreliable, and out of date standards do more harm than 
benefit. 

(iv) Sometimes, standards create adverse psychological effects. If the 
standard is set at a high level, its non-achievement results in frustration 

. and a build-up of resistance. This acts as a discouragement rather 
than an incentive for better effidency. 

(v) Due to the play of random factors, variances cannot sometimes be 
properly explained, and it is difficult to distinguish between controllable 
and non-controllablc variances. For example, the responsibility for 
an adverse labour time variance may not be fixed on the production 
department because such a variance may be due to causes beyond 
their control, such as poor grade of labour (which is the responsibility 
of personnd department), poor quality of material (purchase 
department or inspection departmeiR), defective plant and machinery 
(maintenance department), and lack of trained workers or poor 
worldng conditimu (top managemeiR). 

(vi) Standard eostkig may ^ sometimes be suitable for some small 
conoerns. Where production cannot be ouefully scheduled, firequent 
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changes in production conditions result in variances, detailed analysis 
of all of which would be meaningless, superfluous, and costly. A 
worker in a small business may, for instance, operate several machines 
under different conditions and at times he may be called upon to set 
up a machine or to handle raw materials to feed the machines, or 
sometimes during bis temporary absence, his madiine may be operated 
by his supervisor or the chargehand. The variances arising under 
such circumstances arc already known to the management and any 
elaborate arrangements to analyse them would, therefore, be 
unnecessary. Thus, in small concerns personal contacts may be more 
ctfeciive than a system of standard costing. 

(Vii) Standard costing may be found to be unsuitable and costly in the case 
of industries dealing with non-standardised products and for repau 
jobs which keep on changing in accordance with customers' specitica' 
tions. Where products take more than one aa'ounting period foi 
compieiioii, standards may not be scry effective. 

(viit) Lactf of interest in standard costing on the part of the management 
makes the system practically ineffective. This limitation, of course, 
applies equally in the case of any other system which the management 
does not accept whole*heartodly. 

Setting of Standard Costs. The first step in the development of a standard 
costing system is to set standard costs, i.e. to predetermine the standards in respect 
of each element of cost— direct material, direct labour, and overhead. E'ttremc 
care is essential in the fixation of standards as the success of a standard costing 
".ystem depends largely upon the accuracy of the standard co^ts used. 

While setting production costs standards, ihe following prelinmnrws should 
be considered : — 

fa) Study of the technical and operational aspects of the concern, such us 
metbtxls of manufacture and the processes involved, management 
organisation and line of assignment of responsibilities, division of the 
organisation into cost centresi. units of measurement of input and 
output, anticipation of wastes, rejections and losses, expected eflkiency. 
and capacity likely to be utilized. 

(b) Review of the existing costing system and the cost records and fofms in 
use. 

fc) The type of standard to be used, i.e. whether current, basic, or normal 
standard costs are to be set. (The various types of standards in tfte arc 
discussed tn the following section.) The choice of a particular t|fpe of 
standard will depend upon two factors, vi/. which type would bet most 
effective for cost control in the organisation, and whether the staildards 
will be merged in the accounting system or kept outside the accounts as 
statistical data. 

(d) Proper clasaifkattoit of the accounts so that variances may be detemined 
in the manner desired. 

(e) Fixation of responsibility for setting standards. AsdafhuteresponsibilUy 
for variances from standards is nhinately to be laid on individuals or 
depoftmeats, it is bat natural tint all those individuak or departments 
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should be associated with the setting of standards. A Standards 
committee or a Standards ^vision in which the purchase manager, 
personnel manager, and production manager arc represented, is 
constituted on the lines of t^ budget committee. The cost accountant 
co-ordinates the functions of the standards committee. 

Types of StaMiani Costs. While it is accepted that standiud coss aie what 
the costs should be under a particular set of circulnstancc^, there is divergence 
of opinion as to what should be the circumstances or conditions which should be 
taken as the basis for setting of the standard cost-.. Based on this difference 
of opinion, there arc several types of standard costs in use. Standaids may be 
classified according to : 

(0 Length of period of usc-^ « wrmt stiuidard and baw standard ; 

(li) Standard of attainment, ic. performance level standaid, normal 
standard, expected standard, historical standard, cnrrcil or expeacd 
actual standard, and basic or bogey standard , 

(ill) Price level -ideal standard, nornuii standard, turr^n; l.tndard. and 
basic stand.'ird ; and 

(iv) Output Icvti -tncon tical standard, pitu iutil ^tandard. aornuil standard, 
and expected standard. 

Current standariis : Current standards are established for usj o\cr 
a sliorl period of time and they reflect what the performance ought 
U, be under current conditions, i.c during the period in which the standards 
,irc to be used. The current conditions arc subject to aItcration.s if there is. sa>, 
any change in the method of production or m the price level. In order to keep 
pace with these changes, current standards require psTiodical revision and in 
view of such frequent revisions, current standards may be saiid only for the 
accountmg period under consideration. 

Basic .standards : These arc also known as bogey uandanh, /i.vt . standards, 
or \tatie standards. Basic standards are established for use unaltered, oser a long 
period of time and thus, they may not always reflect the current conditioas. They 
arc not useful for cost control as they do not indicate what level of efficiency 
should be attained. Basic standards arc, therefore, seldom used except in industries 
where the technical processes or oi>cratioas are fully established and do not 
materially change over a number of years. These standards may, at Lest, serve as 
standards of measurements and are not meant to reflect price or rate changes. 
Under the basic standard system, standard costs and actual co.sts ‘ire recorded 
side by side and the variances which show trends are indicated in monetary terms 
as well as in percentages. The percentage which the ac* “U cost bears to the basic 
sttufidard cost is compared with the percentage of the current standard cost to 
basic standard cos>. A comparison of the percentages with those of past periods 
shows the, trends of movement of actual and current standard costs from the 
basic standard cost. 

Normal standards : These are the average standards which, it is anticipated, 
can be attained over a Aiture period of time, preferably long enough to cover one 
trade cycle. For examine, if the normal trade cycle in an industry is six years 
which would consist of boom and slack periods, standard costs may be ba.sed on 
the average conditions during these six years. The difficulties involved in making 
correct forecasts in most businesses over a long period limit the scope of normal 



630 


STANDARD CX>STING 


Standard costs for cost coottd purposes and for taking short-term dedsions. The 
main advantage, however, is that normal standards do not need adjustments and 
are useful in long-term planning and decision making. 

Depending upon the level of performance efficiency at which a standard is 
set. it may be either an (a) ideal standard or (b) expected standard. 

(a) Idea! standard : This is the standard which may be attained under the 
most favourable conditions possible. An ideal standard is very tight and 
calls for a high degree of efficiency and performance that would be 
unattainable under normal circumstances. Ideal standard is based on 
the minimum quantity of material at the lowest price, labour at minimum 
rate and time, and overhead at maximum efficiency. 

In practice, it is rather impossible to reach up to such a standard and 
as such, whenever ideal standards are used, the accounts reveal 
unfavourable variances as a perroanet feature. Ideal standards are, 
therefore, mainly theoretical and their non-achievement causes 
frustration amongst the staff. Cost analysis reports which always 
show unfavouraUe variances are taken for granted and their impact on 
the management is lost, so that from the cost control p>oint of view, idea) 
standaids are not of much use. Another disadvantage is that due to 
the almost permanently occuring adverse variances, the inventory at 
standard cost is always under-valued and the profits arc distorted 
Ideal standards possess the advantage that they can be used foi 
relatively long perils without any adjustment. They may be useful m 
limited spheres. In a factory or in a particular section of a factory, 
where say. automatic machines arc in u.se and efficient methods of 
production and production control exist, ideal standard.s may be most 
suitable. 

(b) Expected or Attainable Standard : This is the standard which can be 
attained during a future specified budget period, if a standard unit of 
work is carried out efficiently, a machine properly operated or materia) 
properly used. Expected standard costs take into account the conditions 
and circumstances which would prevail during the period for which 
the standard is set. Normal allowances in regard to labour time 
wastage, excess usage of materials, machine break downs, etc. arc 
provided for. Compared to ideal standards, expected standards arc 
more realistic and more motivating. The analysts of the variances is 
useful from the cost control point of view as variances from the expected 
standard reveal real deviations trom anticipated performance efficiency. 

Standard Coats for Direct Materials. Setting of standard costs for direct 
materials involves two basic processes, viz. (i) fixation of standard material quagtity, 
i.e. the material usage or utilisation standard, and (ii) expressing it in monetary ttrms 
with reference to the price of the materials so as to set material price standard^ A 
pre-requisite to the accurate setting of material standards is that the organisition 
should have a system of ^Si^t materials control covering purchases, redeipt, 
iupectimt, stora^ drawal, and physical verffication of materials. 

(Q Material laillsation standard : The quality and size of the various items 
of materials requited for production are first standardised and then the 
quantity of eadt item of materials is detmnined with regard to weight, 
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size ete. of each unit of the finished produa. The standard quantities of 
material are developed by the technical or production departments, 
drawing oflice, or laboratory. This is done consistent with the design 
and quality of the products, after what is known as Product study or 
Engineering study which goes into the details of the materials and plant 
conditions. The quality and quantity of the standard materials may also 
be developed by trial or sample runs or by study of past data. The 
material requirements arc set at the minimum so as to achieve maximum 
economy in material usage. The materials, particularly substitute 
materials arc specified keeping in view their cost and quality. The 
standards should cover not only raw materials but also purchased parts 
components, etc. 

The sUindard materials along with the standard quantities of each 
arc noted in a list called Standard material specification or standard bill 
of materials. 

While setting the standards, allowances should be made for normal 
unavoidable losses, scrap, and wastage occuring at the various stages of 
manufacture. The minimum standard losses on aq^ount of evaporation, 
breakage, cutting etc. should be pre-determined and taken into account! 
The allowanws are fi.xed with utmost care as a high allowance will 
conceal incflicioncies in usage while a low allowance which would 
result in unfavourable variance.s may lead to wrong conclusions. 
Abnormal looses ol' material occuring during storage should not be 
included in the material usage standard. 

In processing factories where different kinds of raw material arc 
mixed or blended for a process, a standard material mix is established 
for managerial control purpose. In those processes where the raw 
material input changes its form and is processed into fhe output in a 
different form, standard yield percentage may be set. The yield is 
determined as follows : 

fVrccniag. Yield produced 

Quantity of input ct'insumed 

(ii) Material price standard : Standard price for each item of material is 
fixed by carefully studying the price and market conditions and 
forecasting the trend of prices for a definite future period. The value of 
.stock in hand and the future purchases already contracted should also 
be taken into account. The idea is that the standard price should be as 
realistic as possible and should conform iv/ the market trends during the 
period for which the standards remain in force. The purchase 
department that is finally responsible for any variances from the standards 
should be closely associated with the setting of material price standards. 

The standard price of materials should take into account not only 
the price but also discounts and other allowances and rebates, packing 
and delivery charges, mode of delivery, insurance coverage, etc. The 
methods of treatment of other related material costa like reedpt, 
inspection, handUng and upkeep, and issues expenses vary from one 
concern to the other. These costs if taken as part of the direct material 
cost, diouM be included in the standard for direct materials. 
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Material price standards may be based on current (attainable 
normal) or on basic (fixed) price. The current price standard is normally 
used for a year and conforms to the expected actual cost. It, therefore, 
serves as a measure of efficiency of the purchase department. Normal 
price standards are the average of the prices over a number of years 
allowing for seasonal variations. Since fixed price standards arc used 
almost permanently and are not subject to revision, the variances from 
such standards merely indicate the trend. The particular type of price 
standard selected will depend upon management poiic> and requirement 
of the situation. When market prices fluctuate violently, establishment 
of price standards presents difficulties The standard may be fixed on 
the basis of the average past market price during u complete business 
cycle. Alternatively, the average of the expc*cted prices during the 
period the standard remains valid is established as the .standard. 

Standard Costs for Direct Labour. As in the case of dtiect material standards, 
development of ditecl labour standards consists of two phases, vi/. (o fixation ol 
labour time (i.e. quantity) and (ii) setting of the labour rate (i.e. price) standards for 
each product manufactured. The standard time for each operation multiplied b> 
the standard labour rate gives the standard labour for the operation. 

An an^ysis of the labour operations to be performed on a produst precedes 
the setting up of direct labour standards. 1 he technique of work study is helpful 
in tv IS respect. Each item of manufacture is studied in detail to find out the 
various labour operations to be performed, plant, machinery, aiul tools required, 
the departments in which the various operations are to be earned out, the different 
grades of labour to be employed, and the standard time for ]ierformancc and the 
rate payable for each operation. 

(i) Ldiour tune standards : The labour time of standard performance 
required for the various operations on a product is dcternimed. This 
may be done in any of the throe ways : 

(a) Using past n cords of perfortnance : Though this is a simpl : method, 
it is not scientific. 

(b) Time and motion study : Usually the average woiker's time, after 
time and motion study, is taken as the standard. The standard time 
should take into account all time on account of waste, fatigue 
tooling, and other contingencies. 

(c) Taking trial runs : This is sometimes used for fixing labour time fot 
new products when test or pilot runs for small batches of production 
are made. The method is, however, not satisfactory as real 
conditions are not available in such runs. 

(ii) Labour rate standards : For the fixation of labour rate standards, tbd 
operations to be performed, the grades of labour required to perform 
the various operations, and the rales of pay expected to be paid to the 
labour should be taken into consideration. Where (uece^work system of 
payment is in vogue, the setting of rate standards is simile because the 
piece>raCe correctly fixed would itself form the standaid rate. In the 
case of day wenrk system, an average hourly rate of pay is fixed for each 
grade of workers with reference to the standard labour rate. Data 
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regarding rales paid m tbe past may not be an appropriate guide ii' the 
labour rates are subject to the fluctuating demand and supply of the 
labour force. In such cases, a^fairiy accurate and reliable forecast of 
the rate likely to prevail during the period in which the standard will be 
in force, is essential. In many of tbe industries, however, where wage 
rates have been fairly stabilized by contracts. Acts and laws. Wage 
rribuuats, or Wage Boards, setting of standard labour rates does not 
present any problem. When bonus or premium plans of wage payment 
uie in use, it is a matter of opinion whether or not the bonus or premium 
paid should l)C included in the standard lab.iur rate>. If it is decided to 
include them, the average of the past pa>ments adjusted to current 
requirements is added to the labour operation rate. If post records of 
performance are not available, the rate adopted will depend upon the 
expectation as to what an average worker is likel\ to e.irn undci the 
plan 


Standards for Overhead Costs, hixation ol overhead stand trd involves. 
U) detcimination ol Aandard overheads costs, (ii) C'^timation ol production, i.c. 
ihe standard level of activity reduced to a common base sucif as direct labour 
houis, machine hours, direct labour cost, units of production, etc ,ind 
Mil) determination of the standard overhead rate. The formula for the standard 
v'vcrhead rate is • 


S'andaitl ovcrliead lalc 


Standard ovi.rlicad to, budget Pv'kkI 
Standard base fm ilv budgtt ;M.ru>d 


.Sctiing of standard overhead rates is a much inoic complitaied exercise 
than the establishment of material and labour standards. The process may, 
however, be simplified il a system of budgetary control is in \ogu As stated 
previously, the budgeted overhead costs represent expenses tha, “will be" 
incurred but standard costs relate to expenses that “should be” incurred. Tor the 
purpose of detci mining the standard overhead rates, the budgeted overhead 
costs arc suitably modified so as to constitute what the overhead costs “should 
be”. Similarly, the denominator in the above formula, i.e. (he standard base or 
production factor is obtained by adjusting and revising the budgeted production 
to conform to what the production should be. Standard production may be 
linked with one of the following activity levels ; 

(a) Maximum theoretical capacity (Ideal standard) ; 

(b) Practiixil operating capacity, i.c. the maxim- n capacity less aliuwancea 
for normal idle time, breakdowns, and other inevitable interruptions 
(Attainable standard) ; 

(c) Normal capacity representing (i) the average conditioii.s ,)f production 
during a long period of business cycle (standard based on average of 
past periods), or (ii) the production based on the sales expected during 
the budget period (standard based on expected lc,el of activity). 


The numerator in the formula for the standard overhead rate, viz. the 
expenses may be classified into fixed, variable, and semi-v.ariablc. Fach item of 
the budgeted variable and semi-variable expenses is analysci! and standard 
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amounts set on the basis of what the item of cost “should be”. So far as the fixed 
costs are concerned, these are largty uncontrollable at lower levels of management. 
The budgeted Axed cost is taken as the standard figure because there would be 
no difference between the “should be” and the anticipated costs. 

After having set the standard overhead cost and the standard production, a 
simple process of division determines the standard overhead rate. Standard rates 
are set separately for fixed and variable overheads and for each production 
department or cost centre unless a blanket rate is in use. 

Standard Co^ Sheets or Standard Cost Cards. As stoted earlier, the 
standards for each product or process etc. are maintained in Standard Bills of 
Materials and Standard Operations Sheets. These together with standard material 
prices and standard wage rates are recorded in a Standard Cost Sheet or 
Standard Cost Card. One cost sheet i.s maintained for each product manufactured 
The cost sheet shows for a specified unit of product, the various types of 
materials to be used, the standard quantity, price, and total cost of each item of 
direct materials, the various operations the product would pass through, and the 
standard time, rate, and total direct labour cost of each operation. The standard 
rate and cost of flketory overhead are also often included in the standard cost 
sheet. Illustrations of standard cost sheets, one suitable for concerns having 
process costing and the other for job costing concerns, may be seen in Figs. 12 1 
a’>d 12.2 respectively. 


Product : 
Units : 


.STANDARD CDSF SHEET 

Date of fixatiOTi of the Siandird . 



Matcrmh 


istandaid 

jQuantity 

Standard 
Price 
per unit 

Standard 

Cot 


1 



mm 

■iiii 

m 


Procesv 

i^ep.irtment 


Standard 

hovr> 


Labour 


Standard 
rate per 
unit 


Overhead 


-I" 


Standard -Standard Standard 


fo<t 


unit 


I 

I 


Total Labour 


Cost 


Total OverlMSd 


Smmiary 

Material 

Labour 

Overhead 

Total nnnufaauring cost 
StandaKl cost per unit 


Fig. 12 . 1 . Standard Cost Sheet (Rrooeu Cost) 
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Product 
Standard units 


STANDARD COST SHEET 

Date of fixation of the Standard 


Materials 


Item/ Standard Standard Standard 

Code quantity unit t>ncc cost 


Department 



— j__. j — j. 


Labour 


Total mitcnaJs cost 
Department 


Opcidtioii i Oradc Standard Standard , Standaid 1 
Number ol hours rale pci cost 

work< J hour 


Overhead 


Standard 

hours 

Diiect 
labour or 
machine 
hour 
rate 

Standard 

cost 





Total labour t^jst 


Department 


1 

2 

3 4 

Total 



1 

{ 


Total overhea 

, 

dcost 1 

1 


Total standard cost 


Standard cost per unit 


Pig. 12 a. Stendanl Coat Shaet (Job Com) 
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StuMlani Cost Periods awl Revisioo of Staadaids. Standard cost may be 
Lstablished for a period of three, six or twelve months, or for that matter for any 
period. There is no definite rule or procedure for selecting a particular period 
and each case is decided according to the circumstances obtaining in the 
business and the type of standard required to be established. During periods of 
inflation, the utility of standard costs particularly standard material costs has 
been questioned and in order to meet such criticism, some firms change the 
standard costs every month. Such standards fixed on short run basis are, however, 
expensive, and frequent revisions of standards at short intervals impair their 
utility and defeat the purpose for which standards arc set. An annual period may 
be more realistic as it coincides with the normal accounting period. Periods 
longer than one year have the advantage of saving in clerical costs and continuity 
and uniformity in standard costs which would show trends over long period. 
A high degree of fiexibility in the procedure is, however, necessary so that the 
long-term standards may be adjusted to suit current conditions. Where the 
techniques of production have been fully established at the optimum level and 
material prices and wage rate levels are not likely to fluctuate appreciably, standard 
costs may be established for indefinitely long periods. 

.Standard cost is Ihc resultant effect of a number of factors that vary from 
time to time in diflerent situations, both internal and external. With changing 
conditions, a standard may become unrealistic, requiring revision. While it is 
esse< liul to revise standard costs as and when necessary, too frequent a revision 
takes awav the efl'cctivencss of the system, increases clerical costs, and creates 
>cveral other problems. Application of out dated standards is like using a wrong 
physical measure, say, weighing materials with a weight which does not conform 
to the standard kilogram, but changing of sUndards too frequently is like using 
ail elastic kilogram which keeps on changing Irom time to time. Revision of 
standards should, therefore, be given as much thought and care as is essential 
for establishment of new standards. 

Current standards arc subjected to review, usually once a year, at the time 
when budgets are being established. They may be revised under the following 
circumstances : - 

(a) Errors in setting the standards. 

(b) Change in price level, e.g. revision of labour rates due to awards, 
increased local rates and taxes, and increased unit rates of purchase of 
services like electricity, gas, steam, etc. 

ic) Change in methods of production. 

(d) Change in the specifications or designs of products which require more 
or less material or labour time or the use of different material or gradq 
of labour. 

(e> Technological advance^. 

Basic Standards are more or less on a permanent footing so that their 
revision is oeces.sary only under special circumstances, such as ; 

fa) ettange in method of production or permanent change in specifications 
or designs of products, 

(b) change in plant capacity, or 

(c) the variation of actual performance from the standard becoming so 
large as to be of no real use. 
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Conpatatiui and AMlysis of Variancis. After the cstabli&ii'iicnt o) 
btaodard costs, the next step in the operation of a standard costing system is to 
ascertain the actual costs under each clement and compare them with the 
standard set. The difference between the standard cost (or the budgeted cost if 
budgets and not standard costs are being considered) and the comparable actual 
cost incurred during a period is termed as cosi variance. When the actual cost is 
less than the standard cost, this indicates efficiency and the difference is known 
as a favourable variance. Actual cost higher than the standard cost would he a 
sign of inefficiency and the difference would be termed at unfavourable or 
adverse variance. The terms ‘favourable’ and ‘unfavourable arc iiss-J in a technical 
sense and they do not always convey the meaning in (he ordinary sense As we 
shall see later, an unfavourable variance may not sometime', indicate any red 
adverse effect on the economy of the business Si.nilail , .• r,i\i»arable variance 
may not always liavc a favourable impact on the over ill nrofitabilit!, of a 
concern. 

Variaaces aic computed under cacn element of cost lor \»hith standards 
have been established. As the ascertainment of variance a not in itself control 
each of these variances is analysed to find out the causes or circumstances 
leading to it so that the management can exccrcisc proper control A suitablc 
analysis will reveal that some of the variances ar controllable while others are 
not so. If material is used in excess of the standard quantity , or the time taken by 
an operative exceeds the standard time set, tesponsibility for the unfa\ oiirable 
variances may K- fixed on the executive concerned.' Such variances would, 
therefore, be controllable. On the other hand, if variances arise due to extraneous 
causes such a.s labour disputes, general increase wages 1 .. 0 . m a paiticular 
trade, devaluation of currency, and variation in customi demand, no 
responsibility can be assigned to any individual Siich variances would, therefore, 
he non*controllahlc. In most cases however, the hnc between controllable and 
nomcontrollable variance would not be sharp, .nnd too rigid .a disiinctiou should 
not, therefore, be attempted. The purpose of classify mg vai ..inces into controllable 
and uncontrollable is mainly to .segregate the two so that piopcr emphasis mav be 
placed on the controllable variance. This follows the principle of management 
control through exception. In fact, the entire procedure of variance reporting is 
based on this principle. Stress is laid on variances only and 10 action is necessary 
when actuQ] costs are in conformity with the standard ct'sts, provided that the 
conditions at which standard costs arc fixed main unch.mged Thus, the 
expenditure ncevi not be controlled in its entirety. 

Variances oc'cunng in a period may be compared with variances on t'lc 
same, account for the previous period. The variance may be expressed as a 
percentage of the standard cost and compared with tb‘ perccnfagc for the 
previous month. Comparison may be made between the standard and actmd 
(in the manner shown below) or between basic standard and current standard. 

DiiTci MauHa! 

Sludardcost Rs. 20.000 Rs. 20.000 

Actual eost R'- 25.000 Rs. 2'ifiOO 

FertoMs 
AM«mt 

PBRMit of Kandani 


Rs. 5,000 


Rs. 5.600 
20 % 
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The above method of presenting variances gives an index of performance. 
It is simple to calculate and easy to express, but it does not give a detailed analysis 
to enable management to exercise control over the variance. It is not enough to 
know that variances have occured in different degrees from month to month. 
The origin and causes of the variances need be traced in order to take steps to 
reduce them. For this purpose, an analysis of the total variance should be n^e. 
Analysis of variances conrists of resolving the total variances into their component 
parts in order to determine and isolate the causes giving rise to each variance, 
and reporting to the management those situations which need to be corrected or 
controlled. A detailed probe into the variances, particularly the controllable 
variances, helps the management to ascertain, (i) the amount of a variance, 0<) 
the causes for its occurence, (iii) the factors responsible for it, (iv) the responsibility 
to be laid on executives and departments, and (v) corrective actions which 
should be taken to eliminate or reduce the variance. Equal emphasis should be 
laid on favourable and unfavourable variances. An unfavourable variance 
indicates that there has been some inefficiency and waste in the use of materials, 
labour, and resources,*which require to be set right. A favourable variance may 
indicate an incorrect or out of date standard which needs revision, it may also 
arise due to some real improvement in performance efficiency, or due to 
manufacture of sub-standard products. Adoption of some short cut methods 
which effect long run costs also results in a favourable variance 

The efficacy of detailed analysis of variances will be apparent from an example. 
In a case where there is no variance in material, costs, the actual material cost is 
the same as the standard cost, and apparently no action is called for. A further 
analysis may, however, reveal that there was actually an unfavourable price variance 
due to the inefficiency of the purchase department which was compensated by a 
favourable variance of the same amount due to economy in material usage. 

In the sections that follow, variances are discussed under each element of 

cost. 

Dkect Materials Cost Varfaaoe. Direct materials cost variance is the 
difference between the actual direct material cost incurred and the standard direct 
materia] cost specified for the production achieved. Materials cost variances arise 
due to variation in the price of the material or in its usage. In accordance with 
the above, direct materials cost variances may be analysed undw two beads (or 
sub-variances), viz. direct materials price variance and direct materials usagp 
variance. 

(a) Dimt nutttrials f r/ee var^ce : This is that portion of the materials 
cost variance which is due to the difference between the actual and standmd prior 
pa unit of the material applied to the actual quantity of material purchased of 
used. The formula for odmilation of tius variance h : 

Direct mtleriah price variance '-(Actual price mbm Standard price) 

X Actual quantity, or 

^(Actual pricex Actual quantity) mbuu (Standard price 
X Actual quant^) 

Att ttafavoondife (V advwsc vaiiaaces tre tiken lu poritive amooitts* 
ftvoorahte vturlnHes are ptdfaMd frith a nefirive stga. TUs Is • matinr of 
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convention but the positive or negative signs may altogether be avoided and 
indication whether the variance is adverse or favourable, given within brackets. 
Thus, an adverse variance would be written as, Rs. 200 (Adverse or Unfavourable) 
or Rs. 200 (A) since, by convention, actuals are placed first in the formulae for 
variances and a favourable variance would be denoted as (•) Rs. 200, Rs. 200 
(Favourable), or Rs. 200 (F). 

Materials price variance arises due to the following t ■ 

(i) Change in basic purchase price of material. 

(ii) Change in quantity of purchase or unccmiomicdl si/c of purchase- 
order. 

(iii) Rush order to meet shortage of supply, or purchase in less or more 
favourable market. 

(iv) Failure to take advantage of oH-scason price, or failure to purchase 
when price is cheaper. 

(v) Failure to obtain (or availability of) cash and tiade discounts or 
change in the discount rates. 

(VI) Weak purchase organisation. 

(vii) Payment of excess or less freight. 

(viii) Transit losses and discrepancies, if purchase price is inflated to include 
the loss. 

(IX) Change in quality or s)sccification of material purchased 

(x) Use of substitute material having a higher or lo>vcr unit price. 

(xi) Change in materials purchase, upkeep, and store-keeping cost. (This 
is applicable only when such charges arc allocated to dii-ect material 
costs on a predetermined or standard cost basis.) 

(xii) Change in the pattern or amount of taxes and duties 

It will be seen that materials price variance is mainly attributable to the 
purchase department which is responsible for exercising economy by cutting 
down prices, purchasing in lots when the market is favourable or purchasing 
from suppliers who offer the most advantageous terms. Circumstances may. 
however, arise which make price variance largely uncontrollable. Future prices 
may depend on such factors as market conditions, supply and demand and seasonal 
variances over which no internal control is possible. In a market where prices 
are fluctuating or where purchases are intentionally made in uneconomic quanUties 
due to, say lack of working capital, the purchase departi, nt may not have control 
over the price and may not. therefore, be answerable for adverse price variances, 
but even when no control is possible, price variance analysis provides useful 
information for taking remedial measures to maintain profit in view of rising 
material prices, e.g. by increase in product inicc, use of cheaper substitute materials, 
or adoption of cost reduction methods. In an inflationary situation where prices 
of materials are ever t iring , the necessity for the fixation of price standards and 
calculation of price variance are often doubted. In such circumstances although 
the variance due to inflation may not largely be controllable, price variance analysis 
wiU bring out the effect of ffie efficiency or inefficiency due to other causes 
(mentioned in sub-paras (ii) to (xii) above) which are controllable. Some times the 
impact of ffiese ftetors may be modi more important than the mere rise in basic 
purchase price. 



STANDARD COSIlNCi 




(b) ifiHi-t materials usage variance : Thi& is that portion of niatcriais cost 
\ariancc uliich is due to the difference between the actual quantity used and the 
amount which should have been used, i.e. the standard quantity specified for the 
actual production, valued at standard price. The formula for the calculation of 
this variance is ; 

Dircc" mjteriaK usage vdi iance (Actual quantity x Standard ptkx'V mlma (SfandaiU 

quantity xStao^rd price), or 

Standard price < (Actual quantits minus Standard 

quantity) 

Matciials u^agc \ariance may be easily determined by adopting a system 
v\ hich allows only standard quantity of material to be drawn on a standard materials 
^cqui^ltion. any esecss material being specially authorised and issued on a separnt > 
requisition (preferabh on paper of a different colour) known as /''rrevv mateiial' 
ri quis'tmu 

rhe causK-s for n'.aterials usage variances arc : 

(il \ariation in usage of materials due to inefficient or careless use or 
economic use of materials. 

(it) Change in specification or design of product, 
fiii) Inefficient and inadequate inspection of raw materials. 

(iv) Purchase of inferior materials or change m qualit) of materials 
is) Rigid technical .specifications and strict inspection leading to moic 
rejections which require more piatcrials for rectification 
(sit Inefficiency in production resulting in wastages. 
f\ii) Use of substitute materials. 

(viit) 1 heft or pilferage of materials, 
fix) Inefficient labour force leading to excessive utilisation of mateiials 
(\) Defective machines, tools, and equipments, and bad or improper 
ii'aintcnancc leading to breakdowns and more u>jgc of materials 
(.St) Yield from materials in excess of or less than that ptnvided as tlx 
standard yield. 

(xii) Faulty materials processing. Timber, for e.xample, if not proper!) 

seasoned may be wasted while being used in subsequent processes 
fxiit) Accounting errors, c.g. when materials returned from shop or 
transferred from one job t>> another are not properly accounted for 
(xtv) Inaccurate standards. 

(xv) Change in composition of a mixture of materials for a sjjcctfied 
output. 

A favourable variance may not always be advantageous for the concern) For 
example, a saving in materials usage may perhaps he effected by reduc^on in 
wastage by slowing down the work but the resulting increase in the labour and 
overhead costs may far exceed the favourable materials usage variance. 

Direct mateHais mix variance : One ofthe reasons for materials usage variance 
is the cbMge in the composition of the materials Such a situation arises 
mainib^ in the textile, chemteat, rubber atid similar other industries where definite 
proportions of difleient raw materials are mixed to get a product. Sometiines. 
this variance is separately analysed as ntaterialB mix variatifio. the mix variance 
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is the diflerence between the actual quantity of material used and the total 
quantity in standard proportion, both priced at standard price. 

Mix variaiicc '(Quantity in actual mix nu/u/j Quantity in standard mix proportions) x 

Standard price 

l^viation from the standard composition of a mix may be due to the 
non-availability of the requisite quantity of one or more of the specified materials 
for the mix or the use of .substitute material. This may be on account of general 
shortage or due to non-putchase of the material at the proper time, thus indicating 
the fault of the purchase dcpaitment. Increase in the proportion of expensive 
material in a material mix will result in an unfavourable materials mixture variance. 
On the other hand, favourable mix variance will occur if after value analysis, a 
cheaper substitute material is used. 

Dtrevf mah'fUl'i }i< U niriamv : Allied to materials mix variance is another 
sub-saiiance termed inatcri.tls yield variance. This is particular i> applicable in 
the case of process ind.istiies wiieic a certain speciticd yield is expected from a 
given input of ipali.ii.ils our the actual yn-ld is different. Yield variance is the 
dillerence Kdween the st.md.ird yicKl of the actual material iViput and the actual 
yield, bsitli valued at the st.in,i.iKl maierial cost of the product. Standard yields of 
the output at '•ich si.p>e, oo lalion, or priKCss may be established. If this is not 
practicable, the stand.ud may Iv '-et for the output at the final stage only when all 
the pt.K:esscs aic tonipleic. A lower actual yield is an unfavourable yield variance 
which indicates that th - consumption of material was more than the standard. A 
higher actual yield mdis. lies cllicieiicy but a consistent high yield is a pointer for 
the levisum of the st.indaid. 


Yield is gcncially cxpuwscd in percentages as shown txilow : 


Input in o pnvcbs 
Output of liio provX NS 

Vic!il from tlic process 


--I20 Kgs. 
= |fX) Kgs, 


100 

*120 


X 100 -83*3 • 


The formula for calculating the yield \ariance is as follows ; 


Material yivKi vai iancc--(*Nctujl }jcld of input m/friii-— Standard yield of actual input) x 
Standard v’Clil price 


(Standard >icld price is obtained by dividing the total cost of the standird mixture by the 
total quantity (inmil’>cr of ph\ sic.il un ts>,] 


The methods of computing and recording materials cost NariarisCes arc 
illustrated below with the help of the following assumeu data : 


Standard price of materials 
Malcritih purtlwscd 
Matertcils output 

Standard quaniiiy of materials allowed for the 
output 

Tlic variances will be calculated . follows * 

Actual quantity used 

Standard quantity allowed for work done 


Mtatoriqis ^piifdSty (or mv) varianoc 

41 


Rs. 2.10 per kg. 

UOOO kgs. (9) Rs. 2.00 per kg. »Rs. 2,000 
750 kgs. 


700 kgs. 


Kgs. 

Per Kg. 

.4»iojinr 

750 

Rs. 2.10 
(Standard) 

Rs. 1,575 

700 

Rs. 2.10 
(Staadaid) 

Rs, 1,470 

SO 

Rs. 2.10 

Rs. lOXAdv). 
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Per Kg, 

Amount 

Actual quant tt> used at actual price 

750 

Rs. 2.00 
(Actual) 

Rs. 1,500 

Actual quantity used at standard price 

750 

Rs. 2.10 
(Standard) 

Rs. 1,575 

Maicriiils pi ICC vanance 

750 

Re. 0.10 

Rs. 75 (Fav.) 

Materials cost variance 

Rs. 105 

-R':.75 Rs. JO (Adverse) 

The price variance on the total purchase made, which we nmy term as purchase 

price variance, is worketi out a.s follows : 


Per 

Amount 

Quantity purchased, at actual price 

1.000 

Rs 2 00 

Rs. 2,000 

Quantity purchased, at standard price 

I.OOt) 

Rs. 2 10 

Rs. 2.100 

Purchase price variance 

1,000 

Re. 0.10 

Rs. 100 (F) 


These arc three methods for recording the materials purchase variance : 
Method 1. Materials when purchased arc debited to the Stores Control 
Account at standard price so that the entire purchase price variance is recorded 
at the time of purcljase. The method is based on the argument that pi ice \ariance 
is a function of purchase and not of use of the materials. The standard price is 
noted at the top in each stores ledger folio and the quantities of receipt and issues 
are costed at the standard price. The method is simple and it reduces clerical 
work to a considerable extent. 

Journal entries at the time of receipt : 

Dr. Stores Control Rs 2.100 

(actual quantity v standard price) 

Cr. Sundry Creditors Rs. 2,000 

(actual quantit> '’arfuai price) 

Cr. Purchase Price Variance Rs lOO (Favourable) 

Journo! entries at the time of maleriah issues . 

Dr. Worls-in-Progrcst Rs. 1,470 

(standard quantity.- standard price) 

Dr. Materials Quantity Variance Rs 105 < Adverse) 

Cr. Stores Control Rs |,S7S 

(actu. 1 * quantity < standard price) 

Method 2. The purchase is recorded in the Stores Control Account at cost 
and the price sariance is calculated at the time of issue only along with quantity 
or asage variance. The price variance is thu.s worked out only for the quantity 
issued and not for the entire purchase. The journal entries are : 

On receipt : 

Dr. Stores Control 
Cr* Sundry Creditors 
(actuaf quantity y actual (vricc) 

When itsued : 

Dr. Work -in-Progi css 
(standard quantity / standard price) 

Dr. Materials Quant tty Variance 
Cr. Stores Control 
(actual quantity X actual pnee) 

Cr. Material*! Pri^ Variance 
(Actual quantity issued v actual price 
Actual quantily v standard price 


R.S. 2.000 

Rs. 2,000 


Rs. 1,470 

Rs. 105 (Adverse) 

Rs. t,S00 

Rs. 75* (Favourable) 
-750xRs. 3.00*«-Rs. 1,500 
- 750yRs.2,|0«.Rs. 1,575 


^Materials prioe variance 


Rs. 75) 
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As historical records have to be maintained under this method, much of the 
advantage of the standard costing system is lost. 

Method 3. If the variances arc charged to the Profit and Loss Account at 
the time of purchase, in accordance with method I above, the net profit arrived 
at may be unrealistic as it would fluctuate depending on the time lag between the 
purchase and consumption of the materials. To avoid this, the purchase price 
variance is calculated at the time of purchase as in method I, but the variance is 
charged to production only when the materials arc issued and that too, only to 
the extent it relates to the quantity issued ; the balance remains merged m the closing 
stock of matcri^s. 

1 he journal entries arc . 

On reieipt : 


Dr. Stores Conti ol 

RS.2J00 


Cr. Sundry Creditors 


K- 2.000 

Cr. Purchsisc Price Variance 

On hsue : 


Rs 100 (Favourable) 

Dr WoiK .1 ^n»f/roNS 

Rs. 1,470 


Di. Materials Quantity Variance 

Rs. 105 (Adverse) 


Cr. Stoics Confrtd 


Rs. 1.575 

l>r Purchase Price Variance 

Rs. 75 

Cr Mater lals Pr *cc \ ariancc 


Rs. 75 


The balance of purchase price variance (i.e Rs. 100 -Rs. 75=Rs. 25) 
remains as a part of the closing stock, to be adjusted in the Balance Sheet 
as follows : - 

Stock of matcruls (standard) 

(actual quantity standard price) Rs. 525 

/-e:)) PurJu^e piicc \ar»ancc Rs. 25 

Stock of materials (actual) ^ 

(actual quantity - actual price) Rs, ' K) 

Two more examples arc given to illustrate the analysis of material cost 
variances : 

EXAMPLE 12.1. 

The standiird material co>t for 100 Kgs. of chemical I) is made up of 
Chemical A -- 30 Kgs. v<n Rs. 4 00 per Kg. 

„ B 40 Kgs. ft Rs. 5.00 per Kg 

., C — 80 Kgs. (a Rs. 6.00 per Kg 

In a batch, 500 Kgs. of Chcmica' D were produced from a mix of 

Chemicat A — 140 Kgs. at a cosi of Rs. 5Mt 

B — 220 Kgs at a cost of Rs. 1.056 

„ C - 440 Kgs. at . <>st of Rs. 2,860 

How do the yield, mix, and the price factors contribute to the variance m the actual cost 
per 100 Kgs. of chemical D over the standard cost? {f.C.W.A., Final) 

ANSWER *. 

Standard mix (100 Kgs.) Actual mix (500 Kgs) 


Kgs. 

Rate 

Amount 

A 

30 

Rs. 

4.00 

R* 

120 

B 

40 

Rs. 

5.00 

Rs. 

200 

C 

80 

Rs. 

6.00 

RSe 

480 


ISO 

Uis 30(331)0 


Kgs. Rate Amount 

A 140 Rs. 4.20 Rs. 588 

B 220 Rs. 4.80 Rs. 1,056 

C 440 Rs. 6.S0 Rs. 2,860 

800 
Un 300 


too 


Ra. 800 


500 


Ra. 4,304 
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Standard weighted average co^t •- Rs. 800/100 -^R<i 8 pei kg. 

Actual material co^t of 100 Kgs Rs. 4,504 ^00 R^. 900 80 
Material cost variance per JOO kgs of output (Actual uil co^l standard niut(ri«d cost) 

-Rs 900 sa Rs ROOOO Rs 100 80 (Adverse) 
(a) Materials price variance Actual quant us \ (Actu il price minut Stamlard price) 

- *~\(Rs 4 20 R, 4 00) 1 (Rj 4 80 R> 1.00; 

XIO 

r2^v(R^o^0 Ri 6 00) Rs 40«0([Adscrw) 


(b) Material mixture variance Standard price ( Ac tu il quanlilies used mtni4S 

Ouanhiic in stand trd proportion) 

Rs 4(2s ^2)1 R^ 5(44 42?) R. t»(sH 

R«. 6 6''( \d..rs > 

(Input in actual pioportion 140 5 22t> 5 t 0 ^ 2S 4-t S8 
Standard m \ input I ^ Kgs 

Actual m x input “ M kgs 

UiO 

Actual nj||X in standard proportron — (30 10 SOi 

^2 421 is5jj 

(c) Material >ield sanance Standird yic’d pr cc^ (Stardird >.tld ic standard 

output expected lor actual input mw/ts \cttKil )ield) 

-Rs 8(106|- 100) Rs 33 1 Wscfsc) 

[Standard output from actual input ~ ® » ol !06| 

Standard yield price ’»Rs, 800 lOO^Rs. 8 ) 


Summary anai}m 

Materials price variance 
Matenah mixture variance 
Materials >ield variance 


R> tOM)(Ad\cra-) 

Ks 6 6 / ( \dsris^ ) 

Ps 53 3 < (Adverse) 


Materials quantity varjoncc 


Rs (iO 00 ( Adverse) 


Materials OMt vananot 


Rs too M) (Adverse) 


rXAMPLE 12 2 

i 

In a manuiacturing proceu, the following itaiidardf apply 

Standard price Raw material A Re 1 per Kg 

Raw material B Re 5 per K 4 

Standard mix 757', A, 25% Bfhy weight) 

Standard yield (wreight of product ay percentage of weight of raw materiaJy) 907; 
in a perMxl, the actual anu. usages, and output were at followt 
Uaed : 4,400 Kgt A, oottingRt 4,650 
1,600 Kgs B, costing Rs. 7,850 
Output 5,670 Kgs. of product 

The budgeted output for the period was 7.200'ltfi 

Pnpanw an operating stMmnS showing how die tnaterial cost vtuitiim k 

gnfuaclMly and yield penemiaiN. ft. flcOOv**/) 
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ANSWER ; 

Standard yield from 6.000 (i.c. 4,400 f 1,600> Kgs. of input ii 6,000 Kgs. X 90%. i.e. 5,400 Kgs. of 
product 

Material A (75%) 4,500 Kgs. x Re. I *Rs. 4.500 

Material B (25%) 1,500 Kgs. xRs. 5 «Rs. 7,500 


6,000 Kgs. Rs. 12.000 

Int 600 Kgs. (loss) 


Output 


5,400 Kgs. 


^ . 1 , 5,670/ ks. 12,000 

Standard ct-»si 


Activity "o 


Yield 


Standard y e'd fi>r actual output 5.4(X) ^ 

’Bud^Cd y ield IZtX) " ' ® 

Actual vic'i! ft)r actual input 5,670 


Siaiidiird viLid lor aduai input 5.4W) 


-105* 


Rs. 12.000 
=-Rs. 12,600 


\ctuai co'st : 


Mai'- rial A 

4.400 Kgs 

Rs. 4,650 

Material B 

I/nW Kg. 

Rs. • 7.850 


6.<K)0 Kgs. 

Rs. 12.500 

/ ex\ 

'(OKgs (loss» 



5 ^70 Kgs 

Rs. 12,500 


yfir/mce analysis 


Meitcnal cost vansincc \ctuil co’.t- Standani.cost^-Rs. 12 500 -Rs. 12,600 

-Rs. 100(Fav.l 

Price variance ■" Aeiual ^tu'Uiiy • (Actual price -Standard price) 

Material .A ; Rs 4.()M) . 4.4i)f) - Rs. 250 ( \) 

Material B . Rs 7 sS;) Rs S.OtH) Rv. 150(F) 

R^s^ UH) ( A) 

Mix variance S^inda^d p: ce ( \cunl proportion Standard proportion) 

Matv rial A : R<. A^OO R>. 4,4»H) - Rs. 100 (K) 

Material B : Rs. 7.5(K) Rs {'.OiH) - Rs 500 (A) 

Rs. 400 (A) 

Yield variance 'Standard yield price ’ (Actual loss - Standard loss) 

_^R2^U^X(330- 600)-R<. 6(10 (F) 

5,400 

Total material cost variance Rs. 100 (A), Rs. 400 (A), and Rs. 600 (F)*=Rs, 100 (F) 
Ofierating Staiement 


Actual ant of material inpui 

Rs. 

12,500 

Less Price variance (A) 

Rs. 

100 

Standard price of .natcn'als 

Rs. 

12,400 

Less Mix variauwe (A) 

Rs. 

400 

Standard cost of Input 

Rs. 

12.000 

Add Yield variance (F) 

Rs, 

600 

Standard cost of output 

Rs. 

12.600 


OInct LalfM? VariMce. Direct labour cost variance (also termed 
direct wage variance) is the difference between the actual direct wages incurred 
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and the standard direct wages specified for the activity achieved. The formula 
for labour cost variance is ; 

Direct llabour cost variance (Actual hours x Actual rate) minus 

(Standard hours x Standard rate) 

As m the case of direct material cost variance, direct labour cost variance is 
analysed into two separate %'ariances, viz. direct labour rate variance and direct 
labour efficiency variance. 

(«) Direct labour rate variance (IVages rate variance) : This is that portion 
of the direct labour sariance which is due to the dilTcrence between the actual 
and standard wage rate per hour a|)plied to the total hours worked. Labour rate 
\ ariance is comparable with mateiials price variance and is calculated in a similar 
manner, as illustrated below ; 

Wages rate variance- (Actual rate minus Standard rate) ■ \ctual hours 

If. 

Actual libour hours 100 

Standard direct labour per hour R.s. 5 

Actual direct labour per hour R> 5 S 

1 hen, e 

Actual direct labour ciivt 100 • Rv S 5 Rs sso 

Standaid direct labour cost (for actual hourv) 100 Rs S Rv 

Rale variance Rs 550 Rs 500 Rs 50 1, A) 

Direct labour rate variances occur due to the following : — 

(i) Change in basic wage structure or change in piece-work rate. These 
will give rise to a variance till such time the standards are not revised 

(ii) Employment of workers of grades and rates of pay different fiom 
those specified, due to shortage of labour of the proper category, or 
through mistake, or due to retention of surplus labour. 

(ill) Payment of guaranteed wages to workers who are unable to earn 
their normal wages if such guaranteed wages form part of direct 
labour cost. 

(iv) Use of a different method of payment, e.g. payment at day-rates while 
standards are based on piece-work method of remuneration. 

(v) Higher or lower rates paid to casual and temporary workers employed 
to meet seasonal demands, or urgent or special work. 

(vi) New workers not being allowed full normal wage rates. 

(vii) Overtime and night shift work in excess of or less than the standard, 
or where no provision has been made in the standard. This wfil be 
applicable only if overtime and shift differential payments form part 
of the direct labour cost. 

(viii) The composition of a gang as regards the skill and rates of Wages 
being different from that laid down in the standard. 

Labour rates are usually determined by factors beyond the contrtd of the 
personnel department, such as conditions in the labour market, wage awards by 
wage tribunsils and boards, etc. Labour rate variances are, therefore, mostly 
tincontrtrflable except for the portion which arises due to de^yment of wrong 
grade of labour, use of different mode of payment, overtime work or such 
other controflabie futon for which the departmental executive may be held 
responsible, 
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(b) Direct labour efficiency variance {aUo termed labour time variance) : This 
IS the portion of the direct labour variance which is due to the difference between 
that standard hours for the actual production achieved and the hours actually 
worked, valued at the standard labour rate This is sinular to the material quantity 
or usage variance. 


Direct labour efficiency \ariancc is the result of taking more or less time 
than the standard for the performance of an operation or process and it may arise 
whether day work or an incentive method of payment is in use 

The formula for calculating direct labour efficiency sariancc is ; 


Direct labour cfTicieno \arunce (Actual liours worked minus Siandard hours for 
acludi production) " Stamlard i<i(c 


ir 

Standard ^age rate 
Incentive elemenf 
Actual hours 
Standard hours 
Actual u>st 
Standard cost 


R' 4 pci hour 

Rc* 1 per standard hour 

nx> 

9t> 

(Rs 1 lU) Re ) W) Rs m 
<K‘ 4 '>O.Rc I ' SH)) Rs 4M) 


Uhcicno VaruncL 


Rs 40(A) 


The fuuu i giving rise to diu\l labour cfficier.:y variance are as follows : — 

(0 lack of piupei siipcivisum or stiicter siipcrviMon than specified. 

In) Poor working conditions 

(ill) Delavs due to w.utin!’ lor nateri.iK. tools, instructions, etc if not 
tieated as idle lime 

(IV) Delective machines, tools and other equipments 

(v) Machine break-down, if not bivokcd to idle time 

(vi) Woik on new nuchmes requiring less tinic than provided for, so long 
as the standard is not revised 

(vii) Basic inefficiency ot wotkeis due to low morale, insufficient training, 
faulty instructions, mconcct scheduling of jobs, etc 

(viii) Use of non-s(amkird mateiial requiimg more or less operation time. 

(ix) Carrying out opeiations not provided for and booking them as direct 
wages 

(x) Incorrect standards. 

(xi) Wron.e selc*ction of woi ker>. c g. not employing the right tvpc of man 
for doing a job. 

(xii) Increase m labour turnover. 

(xiii) Inc*vrrect iccording of performances, i.e. time or output. 

Calculation of wages variance is illustrated below : 

EXAMPLE 12.t. 

From the blowing figures, calculate (a) Wages variance, (b) Wages rate vananoe, and 


(e) Labour efficiency variance. 

Actual houn woiked 5.600 

Actual wages paid Bs. 15,680 

Slandaid rate per hour . . Rs. 4 

Standard hours produced 4,000 
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ANSWER 

« 

Wages variance 

4,000 X Rv. 4-Rs. 15,680 

Rs. 320 (Fav) 


Wages rate variance 

5,600y/R,. 4 R'- IS/'f'OX 
^ 5,600 / 

R>. 6,720 (Fav) 


Labc?ur cfUcicncy variance Rs.4\(4.0n0 5,6(V.m 

-Rs 6400(\tlv) 

Rs 320 (Fdv) 


Mention may be made of a few stibsuliarv varUmccs iclated to direct material 
and labour co^ts. 

' Strap rarnimv : This \aiiaiice js a pait of the nuitenal usage (or materials 
yield) \ariance and is represented In the dilTcrence hetvxeen the scrap allonance 
in the budget and scrap expenses inclined. The anticipifcd quantity of sciap for 
each process or operation is icchnicalls assessed a"*! set as the standatd. The 
actual quantit> <>f scrap is ascenamed and coinpated nith the standard. The 
scrap variance is calculated according to the foliowinc formula 

Scrap variance (avlvial (*f ^Cfap s»a*ul iid scrap pi c. \ 

minus (sunddid guani t‘. of s. (Lifsl Sw. ip price) 

Quality cost \atumce : This is the difforcnoe (arising fiom failure to 
conform to quality sfpccification') between the uni4>>’nt ihc’iuiv^d in standsird ct>sts 
and the actual cost or loss incuned in scrappipcr, rcdiising, or spiling at 
sub-standard prices. 

Qtialuy cost variance (Number of un»rs rcj<c*ed or itd 
> cest per ur t * Rtctific co ( 

-Dispo al \ iluci minus Numh<T td units 
proiivjued »aruiaid u?' f. 

Substitution \ariance : This \s a \ar»anccMn labour co>t which auves duv' to 
substitution of labour, eg when one grade of worker is substituted bv another. 
This IS denoted by the diHcrencc between the actual hours at suuulaiJ rate of 
standard worker and the actual hours at standard rale of actual worker. If the 
standard rate of a Grade A worker is Re. 5 per hour and he is emphned for 5(K) 
hours to do a work scheduled to be done by a Grade B worker of standard rale of 
Rs. 4 per hour : 

Substitution variance (500 Rs. 5) i5(X) Rs. 4) Rs 5^H» (A) 

Gang composition variance or labour mix varuiiuo : This is a sub-variance 
of wages rate variance. The method of calculation of ih‘s variance, which arises 
due to change in the composition of a standard gang, i»r combination of labour 
force is illustrated below : 

Standard gang 

2 men @ Rs. 5 per hour 

5 men % Rs. 4 per hour 

1 man (g^ Rs. 6 per hour 

Standard cost per hour- Rs, 36 (i.c, 2 x Rs. S-f 5 x Rs. 4+ 1 x Rs. 6) 

Actual gang (at standard rate of y^agev) 

4 men Rs. 5 per hour 

2 men Rs. 4 per hour 

2 men Rs. & per hour 

Actualcost per hour^Rs. 40fi.e.4vRs 5f2xRs. 4 f 2/Rv 6) 

Actual hours taken in a weck"'-4S 

Oang Gompofitfon miance«»Actiial hours at standard rate of actual gang mgim 

Actual hours at standard rate of standard gang 

-(4» X Rs. 4«9-(43 X Rs. 34)^Rm. |« (A) 



ANALYSIS OF COST VARIANCES 


649 


Idle time variance : This variance which forms a portion of wages efficiency 
variance, is represented by the standard cost of the actual hours for which the 
workers remain idle due to abnormal ciicumstanccs The formula is : 

Idle time variance •' (Actual houri p.tid fur • bundard ratcj minus (Actual hours worked 
y StamUrd rate), or 
"'Idle hours y St amiard rate 

If the actual hours in Example 12 3 inclitdc 600 hours of abnormal id’c time boi>kcd and 
paid for 

Idle lime variance '600 Rs 4 Rs 2, 400 ( \d\ i. and 

labour efficiency variance Rs 4 ^ (4,000 ^ 000) Rs 4,(XK) f Adv } 

There IS no change in wage rate variance 

Overhead Cost Variances, In a standaid cost s>stcn, oserheads are applied 
at standard predetermined rates to the standard allowed input The input can be 
one of the scvcial bases used for absoihuig overheads such as labour hours, 
machine hours, units (d output etc but m standard costing, diicct 1 ibour hour is the 
basis gcneially m use Thus the standard overhead cost pertaining to a job or 
pr(>ccss IS equal to standard labour hours allowed standard overhead rale 
(standard hours tAilimed standaid labour houis required to produce one 
unit " actual numlKr ufumts p/oduccd) 

Overhead cost vaiiaiuc or viverall (or net) overhead v inance is the difTercnce 
between the at lual u.c*head incurred and the overhead charged or applied into 
tiie jv)b or piv^evs at the standaid overhead rate () eihcatl cost variance and its 
component variances ma> be computed and anal>sed separate!) for fixed and 
variable overheads and lor each cost centre 

In order to explain the overhead variance, we shall assume the following data 

13 pvnmcni A 

Hex b lOgt t < M«>nih ) 

Capaui>( of nivma I '^3'* lOO®, lOO*, 

Supd ird p.oiluUion 1,0U0 JOO 

D rv'ct 1 hours _ lOOtX) Il.OOO 

Nanabla ovciht ul Rs R Rs 

fnd rod mvti rials 
Indircd lat>i>ur 
Stores 

Rcruirs \ anabU , verheod 

Power and light stand<ud rate 

ToUl Rs 10,800 Rs 12,000 Rs 13,200 Rs 1 20 per direct 

latiour flour 

Fixed overhead Rs Rs Rs 

Supervision 
Maintenance 

Rate and taxes / / \ed m erhead 

Maintenanu' — standaid rate 

Total R^ 14,000 Rs 14,0(X) Rs ]4.(X)0 Rs 14 000 per month or 

Rs 1 40 per defter 
labour hour at oormal 
capac ly 
Total overhead 
standard rate at 
normal capaatv 

Foul overhead R». 24,«00 Rs. 26,000 Rs 27,200 Rs 14,000-r Rs. 1 20 per 

direct labour hour or 
Rs. 2 60 per standard 
direct lobawt hour 
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Actual units produced : 950 

Actual direct labour hours used : 9,900 

Actual overhead incurred : Rs. 25.000 (11,000V } 14,000P) 

From the above inrormation. we shall make the calculations that will be required for the 
variance anab'sis. 

1 . Standard hours allowed for the output —950 units x 10 units per hour 9.S00 

2. Budget allowance for actual hours worked (i.e. for actual quantity of input used) 

(a) Fixed overhead Rs. 14,000 

(b) Variable 0 %’erhead 

(9.900 hours . Rv. 1.20) Rs. 11.880 

(c) Total Rs. 25,880 

.1. .Actual hours \ staniLird overhead rate 

(a) Actual hours N variable overhead standard rate -9,900 Rs. I 20 Rs. 11.880 

(b) Actual hours ■ fixed overhead standard rate 9,900 • Rs. 1-40 Rs. 13.8ft0 


(c) Actual hours • total overhead standaid rate 9,9(W • Rs. 2 1)0 Rs. 25.740 

4. Budget allowance based on standard hours allowed, i.e. the flexible budget for standard 
hours for actual output (units produced) 

(a) Fixed Rs. 14.000 

(b) Variable 

(9,5^ <Rs. t-20) Rs. 11,400 

(c) Total Rs. 25.400 

5. Overhead applied to actual production : 

(a) Variable 9,500 hours Rs. I 20 Rs 11.400 

(b) Fixed 9,500hoors Rs. 1-40 - Rs tt.VX) 

(c) Total 9.500 hours • Rs 2 60 11724.700 

6. Actual overhead Rs 25,000 

The overhead total cost variance is computed as follows : 

Actual overhead (6) Rs. 25,000 

Overhead applied (5c) Rs. 24,700 

Overhead total cost variance Rs. 300 (Adverse) 

The overhead total cost variance is further analysed to determine the del ailed 
causes for the variance and to assist the management in taking corrective measures. 
The antdysis may be made under two, three or four variances. 

Two-variance method. In this method, two variances are calculated Thv'sc 
are (i) controllable variance and (it) volume variance. In effect, the two variances 
represent variable overhead variance and fixed overhead variance respectively. 

(i) Controllable variance is the difference between the overhead actually 
incurred and the budget allowance based on standard hours allowed. 

Overhead actually incurred (6) jRs. 25,0(X) 

Budget allowance ba.sed on standard 

hours allowed (4c) R.s, 25,4(X) 

Controllable variance -sRg. 4(X)(F) 

The controllable variance consists of variable overhead only (controlli^le 
by the departmental manager) and may also be calculated by including only the 
variable overhead in the calculations : 

Variable overhead incurred ssRs, i 1,000 

Budget allowance for variable overhead based 
on standard hours allowed (4b) afts. 1 1,400 

Omtroltable variance 400 (F7 
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(ii) Volume variance is the dilTerence between the budget allowance based 
on standard hours allowed and the overhead applied to production. 

Budget allowance based on standard hours 

allowed (4c) 

Overhead applied to production (Sc) 

Volume variance 

The volume variance consists of fixed overhead only and may also be 
calculated as follows : — 


Normal capacity hours 


10,000 

Standard hours allowed for actual output (1) 


9,500 

Capacity hours not utilized and or not efficiently utilized 


500 


' Rs. 

1.40 

Volume variarre 

-Rs. 

700(A) 

An analysis of the volume variance is made to find out As 

causes. 

These are 


practically the same which result in idle time or working osertime ; some are 
controllable and the rest uncontrollable. The causes are • 

NVaitmg for tools, work, instructions, etc. 

Power failure 
Machine breakdown 
Shortage of material 
Idle or excess capacity 

Variations in customers’ demands and orders booked 
Labour troubles, e g strikes, lock-outs, etc. 

Calendar fluctuations 
Check for /ho \anan(es : 

Controllable (vanablc oserhead) variance 
Volume (fixed overhead) variance 
Overall overhead variance 

Thrcc-variaoce mrlhod. In this method, which is commonly adopted, three 
variances, viz. (i) expenditure, spending or budge, variance, (ii) volume variance 
(or idle capacity or capacity usage variance) and (iii) efficiency variance are 
calculated. 

(i) Expenditure variance is that portion of the overhead cost variance which 
is due to the difference between the ovethead actually incurred and the flexible 
budget allowance for the actual quantity of input used, i.e. the actual hours worked. 
Any change in the level of actual spending m respect of one or the other items of 
the expenses which consUlute the variable overhead cost results in expenditure 
varianoe. This variance, therefore, measures the efficiency or otherwise, in 
spending and the departmental manager who is expected to incur expenditure 
within the budget limits is responsible for this varianoe. 


Rs. 400 (F) 
Rs. 700 (A) 
Rs. 300 (A) 


=Rs. 25,400 
=Rs. 24,700 
•=Rs. 700 (A) 



Overhead actually incurred (6) 

Budget allowance for actual hours worked {2c) 
Expenditure variance 


SFANDARD COSTING 


651 


=Rs. 25,000 
■^Rs^ 25,880 

880 (A)~ 


Expenditure variance consists of variable ovet head only unless the level of 
fixed overhead also undergoes a change This will be appi-cit if we eliminate 
fixed overhead fiom the formula (being common foi the attii.d oveihead and 
budget allowance fsn actual hours) 

Variable overhead mcuried 11000 

Variable budget allowance for actual hours woiled (2h) Rs 1 1,880 
Expenditure vauance xxofAi 


(ii) \olumc var>ancc arises due to the dilTerencc Ivf'ccn t* e noimal 
level of output and the actiuil level ach'cvcd and is that poitnm nf ilic osciheail 
vaiiancc which is the dillerence between the flexible bud '.t a’l« va ve ba^ed on 
actual hours tal en and the standard overhead tost abso.bed b\ the attii d hoars 


Budget allowarile based on actual hours (2c» Rs .■> ' sst; 

Actual hours total overhead standard rate (3c) R, 25 740 

Volume V anance 74,T(\7 


This variance represents the amount of fixed ovcrhc,itl that is imdet-or over- 
absorbed because of the diiTeiencc between the actual hon-s a .d the i. >a>s on 
which the overhead rate was calculated 

(Normal capacity hours - Actual hours) Fixed overhead standard rate 
(10,000 vm Rs 140 Rs l4UfA) 


(ill) Efficiency variance is that portion ol the oveihead variance which is 
due to the difference between the standard overhead applied on actual hours and 
the standard overhead cost of the production achieved, i c the overhead applied 
to actual production. 


Actual hours a standard overhead rate (3c) 
Overhead applied to production (5c) 
Efficiency variance 


--Rs 25,740 
-Rs 24.700 
- RsT 1,(M0(A) 


This variance arises because the actiud hours used arc moic or less than the 
standard hours allowed and consists of both fixed and variable ovcihcadl. 
Inefficiencies in the use of labour, change m operatums, uses of diflcicnt types 
of mateiials, new tools etc. arc the main causes of efficiency variance If the 
overhead recovery base adopted is direct labour hours or dircxt wages value, the 
efficiency variance will reflect the labour efficiency variance bimilaily , if machine 
hours arc used as the base, machine usage efficiency will be brought out and so 
on for the other overhead application bases used 


Efficiency variance may also be simply worked out as follows 

{Actual hours - Standard hours for actual output) < Standard overhead 
rate » {9,900 - t,500) y R$. 2-6 » JU. |,040 (A) 
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Check for three variances : 

Expenditure variance 
Volume variance 
Elficicncy variance 
Ovciall overhead variance 
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Rs. 880 (F) 
Rv 140(A) 
Rs 1,040 (A) 
Rs. 300(A) 


f’our-variance methoiL In thiv mcihod, four variances, vi/ (i) Expenditure 
vdiiance, (ii) Variable efficicncv vaiiance. (in) Fned cfliciency variaiice, and (iv) 
Volume variance arc worked out 


(i) Expenditure vaiianec iv the same as that toi three- variance method : 
here, Rs. S,*") (I-) 

(ii) V.iriable efTicicnty variance is that portion of the <>,cr'iead co-t variance 
which IS due t-* the difTeren.e between the variable bideet a'lo'.vaicc for actual 
hojis \\.)il.i-d ,i id the variable budget allowance lu'-ed on sta i iird hours allowed. 

Vaiinble o.ei head buonct allowance for .actuiil ho’i ssvor|.cdf!b) Rs 11,880 

V n lab’e biid'H . a">i.v ince t >1 standard hoars allowed (4b) • Rs 11,400 

VaMa''!e cnkicit , va’iaico ’ Rs. 48'X\)~ 

or, V.iiiable cilicicicv vni.ance (Actti.il hoirs Standard hours allowed) •' 
Su vda' d V u. able over head rate (‘).‘K)i) 9 HX)) Rs 1.20 - Rs 4MXA) 

(ill) I'lxcd cMisu-ncy variance is th.it piution of the .ncrhe.ui cost variance 
whish Is the diiicri*ncc between the stand ird fixed <>vethe.id latc apobed to actual 
hoa and sta id ml (ix^.l ovc- head rate applied to tanda'd hours allowed. 


ActuiIh-'U's S*.ind.iid lived o\c’he.id '.u<* (3|,) Rs 13,860 

Sta ut od .i'l< we 1 hours .Sta ivl.ud hxed >wi.rhead per hour 
(oi I ved ovei hc.ul applied to pr<'«l'K(ion) (sb) Rs | x ,^00 

1 ivcd eOuK* K . wi' lance Rx "560 (A) 

OI bived cfIkuMiv v i"ani e ( \ctu.il houis Si.ind.ud a’lowcd hours) 
Sf.ndi d l-\ed ove heal i.itc (‘).‘W > s(H') Rs. I 4t) Rs ‘^bt^A) 

(iv) Volume vaiMi'.-e is identic.il with that m the fhiee- saiiance meth>>d • 
here, Rs MOtA) 


Check far four xarumcev ' 

Expenditure variance Rs R80(F) 

Vdiuiblc elfKicncy variance Rs 4801 A) 

Fixed cflicicncy variance Rs 56lX \) 

Volume vai lanoc Rs I40(.\) 

Overall ovorheao variance Rs ?00( V) 


A summary of the three mcfbod.s used 's given in the table m Fig 12 3 
A comparison of the results obtained under the Ihiev methods indicates the 
following : 

(a) Expenditure variance r variable efficiency - Controllable variance 

variance, of four-variance of two-vananoe 

(b) Volume variance f fixed eflictency ^ Volume variance of 

variance of four-variance two-varlancc 



654 


STANDARD COSTING 



Fig. 12 3, Two. Ihrec and Four Variances. 
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(c) Variable efficiency variance fixed 
efficiency variance, of four-variance 

(d) Expenditure variance of four-variance 

(e) Volume variance of four-variance 


— f fficicncy variance 
of three-variance 
Expenditure variance 
of ihrce-vanancc 
Volume variance 
thrcc-variance 


It will be seen from item fh) above, that volume variance under the two 
variencc method can be analysed into (i) volume variance under thrcc-variance 
inclhixl (also known as idle capacity variance or capacity usage variance) and 
(II) fixed efficiency vaiiancc (also known as volume efficitnc> variarce) While 
the idle capacity variance indicates that out of the normal capacity 
of 10.000, only 9.900 houis were utih/cd leaving an unutili/cd b.Uance 
capacity ol 100 hours the fixed cost relating to which was Rs 140, the fixed 
efficiency vaiiance shows how cfTectively oi incfTcclivclv the available capacity 
was employed The efficiency vaiiancc in the present case ipforms that 9,900 
hours wetc iilili/cd where 9,5()0 would have been sufficient, resulting in additional 
fixed C("t of Rs SbO 

The above methods of analysing oveihcad variance arc illustrative of the 
piacticcv gcncr.illv followed It should hovvevei, be noted that there bemg no 
iciminolocy that c.in he uniformly adopted in all countries, accountants give 
diircrciil name's to the vaiiances. mterpict them in different w,iys, combine 
sub-variaiicc*s according to then ncx'ds and cany out detailed analysis to present 
a number of additional variances 

Sub- Variances. Overhead expcndituie vaiiame may be a’ lysed under 
pi.ce and quantity (or usage) variance In the two-vaiiance analv s (see Page 
tv'O) efficiency variance is tie.ited as another sub-variance of expenditure varunce. 

(h, rhead pruc lunarui is that p«)rtion of the overhead expenditure variance 
wh.ch IS due to the difference between the standard price of the service sjiccihed 
and the actual (Mice paid 

(Mtrh’ud i./zi.i/n. i> that portion of the overheatf expenditure 

variance which is due to the ditfeicnce beiw.‘en the ‘tandaid quantity of the scixicc 
spccil'cii and the actual quantity of the seivicc used 

Vtiliimc variance is also analysed into a number of sub-verianccsi. 
The components of volume v.irmnce are sca'-onal 'lance. calendar vaiiancc, 
idle capacity variance (or cap.icitv us.igc vaiiancc). and fixed efficiency variance 
(01 volume cffWiciicy vaiiancc) Tlic la.st two were di''Cussed earlier 

Seasonal \ariance : This is that portion of the volume variance w'hich is due 
to the difference between the budgeted seasonal output and the avciage output 
on which standards have been calculalctl If a avmplctc year be taken a,s a cycle, 
the sum of the seasonal variances over a complete yc.ir will be /cio .Similar 
situation arises when the standard level of activ ity is based upon the normal capacity 
expected over a number of years constituting the business cycle. 

Calendar variance : This is that portion of the volume variance which is due 
to the dtfTerencc between the number of working days in the budget period wd 
the number of actual working days in the period to which the budget is applied- 
Though the amount of fixed overhead is constant for each period, this variance 
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arises from the fact that the length of one accounting period is dilferent from 
another and the number of working days taken into account for establishing the 
standard may be di/Terent from the actual number of working days during the 
budget period under consideration. Ifa calendar month is taken as an accounting 
period, the number of days in the various months differ. Even when the whole 
year is divided into thirteen periods having the same number of days in each, the 
uneven number of holidays falling m each peritsd results in a calendar variance. 
It will be seen that calendar variance is actually volunie variance arising due to a 
particular cause, namely fluctuations m the length of the accounting pcricxl. For 
a proper study of volume variance, it is essential to segregate the calendar 
variance. 


Computation of calendar variance is illustrated below : 

Calendar variance (Standard hours for actual number of da>s .'Standard overhead 
rate) minus (Standard overhead for standard f>er tnl), or 
(Actual number of woiking day<» minus Stand nd nLimh:» .>f working 

davs) \ hud gotod ove^-hcad co'vf 

Standard number ot iLi>» 

If standard labour hours be 1.000 for a standard month based on 24 Wtirking 
days, and the standard overhead rate be Rs. 3 per hour, the calendar vanance 
arising due to 22 actual working da>s will be : 

L^y.— X Rs. J • 1,000 . R>. 3 
24 

1,000 . Rs y 


or. (22-24) X 


24 


-’R> 2V)(A) 
Rs. 2W (A) 


Calendar variance may be eliminated by apportioning standard allowance 
and actual fixed cost on working days basis. As in the ease of seasonal variance, 
the sum total of the calendar variances during a complete year will be nil. 

Capacity ma^e varianre : This is that prolion of the volume variance which 
is due to working at higher or lower capacity usage than standard. 

Volume efficiency \ariance : This is that portion of the volume variance 
which reflects the increased or reduced output arising from efficiency above or 
below the standard expected. 

The method of calculating volume variance and its components is illustrated 

below ; 


Hours 


Annual budgeted production 50 wk^. '6 da>s ^ 8 hri. »2,400 

for 200 per m«7:»th) 

Production Standard per hour 
Animal budgeted 6xcd overhead Rs, 2,70.000 
(Note that the annual budgeted production is the normal capacity) 
Data for a particular month 

Hours 

Actual production 

Actual hours worked 180 


Budgeted hours 
Hours idle time 
Reviled budgeted hours 
Seasoiml budgeted production 
(ofUmmnA 


4 wks./ddaysxg hn."»I92 
I day>^«8 hrs. 

1M-8-I84 

M9 


Units 

1.80,000 

for 15.000 per mdnth) 
75 


Umis 

14,500 


tIsOOO 
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(i) Calculation on the batin of uniU of production ; 


Standard overhead rate 
Volume^ }farUuice 
Volume effivient y varUmve 
[Standard un*ts 
Capacity usape variance 


R*. 2*70,000 

"" “■“i^ao.ooo 


^Rs. 1.5 per unit 


^Standard rate x (Actual units - Budgeted units) 
-Rs. 1.5 04,500-- 15,000) -Rs. 750 (A) 

^Standard rafo (Actual units- Stand^d units) 

'Rv 1.5(14,500- 13.500)-^Rs. 1,500 (F) 

Actual hours w«>rkcd x Staiidard units per hour 
‘I80x75-n.500j 

"••Standard rale x (Standard units— Revised budgeted 
units for revised working hours) 

>»Rs 1.5(13.500-14.375) *Rs. 1,312.5 (A) 


(Revised budgeted un ts for revised working hotirs - 15.000 - ^ 

192:viur. 


1 L375] 

Caiendar variance ^Standird rate - iRcvucd budgeted units-ScawnaJ 

bjtlg *ud uii l>) 

M (14 375 IS.OOO; -*.Rs 5.437 5 (A) 

ScMortiti variance i Sranvlajd i I'*' •' (ScaM.)nal budgAcd units — Budgeted 

units) 

-Rs 1 ^Hb.OOO 1 5,000) -Rs 4,500 (F) 

(n) I'aIwuUtion based <iri hi>urs of product'on : 

Siandird Ow rhe^id rate Rs. 1 1 .25 per hour 

2,400 

Valu/ne variance 'Standard r ite * (Standard hours foi actual production 

Budgeted hoUTS^ Rsn2^(l93J ''tiO) Rs 750(A) 

(Standard hours f»K actual pi seduction -• “1^34) 

75 

Volume efluicncy varUune *Sian<Lird rate ^ tSfandard houis - Ac aal llOur^^ 

•Rs n2 5(IV3J 180)-Rs 1.500(F) 

CapacHyusa/:eyafianie ^Standird rate >► i \ctual lumis Revised buitgetcd 

hour»3 

-Rs. 112.5 (IHO -1911) Rs 1.312 5(A) 


(Revised budg^' ted hour*k 
Calendar Mriortri^ 


Seasonal variance 


-200 s 


tS4 hours 
lv2 hours 


-^F>11] 


Standard r»Pc s (ReViSed budgets d hours -Seasonal 
budgeted hours) 

Rs. 112,5 (I9l| 240) Rs. 5.437.5 (A) 

-Standard rate s (ScasoiUi budgeted hours - Budgeted 
hours) 

-Rs. 1 12 5 (240 - 200) *Rs 4.500 (F) 


There ve certain variances which may arise under materials, labour, or 
overhead due to change in the haste condition on which standards are established. 
These are revUion variance and methods variance. 


Revision vorkmeo ; This b the amount by which a budget is revised, but 
which it not incorporated in the standard cost rate, as a ntatter of policy. The 
standard costs aie lometimes alTeeted by certain uncontrollable factors like wage 
rate change on account of wage awards, government fiscal policy, sudden changes 
in matoriaJ price, do. There b not much use disturbing the standard costs to 
doouat for ttM99 faotace, and in ddd to avobl the amount of 

d 
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labour and cost involved in revision, the basic standards are allowed to stand. In 
order, therefore, to correctly analyse the other variances, it is essential to isolate 
the variance arising out of non*revision of standards. 

Methodr variance : This is that portion of total cost variance which is due to 
the use of methods other than those specified. It is the difierence between the 
standard cost of the product manufactured or operation performed by the normal 
methods and the standard cost of the product manufactured or operation performed 
by the alternative method actually employed. As at the time of establishment, 
standards usually take into account ths best methods applicable, any deviation 
therefrom will result in an unfavourable variance. Such deviations should, 
therefore, be few and should arise temporarily for short periods only, pending 
revisions of the standards. 

A few examples to show the methods of calculation of cost variances arc 
given here. 


EXAMPLE 12.4. 


The weekly budget for pcrfomiaiice and overhead oovts in a manufacturing department tv 
b.^sed upon the following figures : 

Number of operators 
Working week 
Rudgeted lost time 
Budgeted efficiency 


Budgeted overheads . 

Fixed 

Variable with operator hours 
Variable with output 


20 

40 hours 

\2\% of total hours worked 
One standard hour per actual 
hour worked 

Rv. 350 
Rs. 525 
Rs. 175 


Detail on a suitable statement, the overhead variances which have arisen in a week when 
the actual performance and costs were as follows 


Net operator working hours 620 

Standard hours produced 650 

Overhead : 

Fixed Rs. 350 

Variable with opcratoi hours Rs. 510 

Variable with output Rs. 190 


{/.CM./f., Ff, tv ^Adapted) 


ANSWER : 

Standard overhead rates are worked out as follows : 


Budieted working hour>»(20 oper«torsx 40 hours) mlnm 13} % far tost thne -.TOO 
Standard recovery rates ; 


Fund 

VarUile svhh operator hours 
VariiMe with output 


■■■ ^ 11 Re. 0.30 per standard hour 
» Re. 0,75 per Operator hour 
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Overhead Variance Siaiemeni 


Actual eapcnditure 
Budgetcil capcndilure 

Expenditure variance 
Budgeted expenditure 
Capacity utilnied 

Capacity variance 
Capacity utilized 
Standard hour% produced 

Elficicncy variutioe 
Overhead cost variance 


Fixed overhead 
variance 


Rfi. 

350 

350 


350 

310 

^ 620 . Re. 0 . 50 ) 

310 

325 

( 650 . He. 0 . 50 ) 


Rs. 


Nil 


Vanuhic {with 
operator hours) 
overhead variance 


Rs. 

510 

465 

( 620 >cR*\ 0 . 75 ) 


Rs. 


45(A) 


Variable (with 
output) overhead 
variance 

Rs- Hi. 
190 
163 

(650 xRc, 0.25) 

27(A) 


40(A) 

465 

487 

(650 ✓ Re. 0.75) 

JSd) 

25(A) 


22(F) 

23(A) 


S«r : When nv„hn»l uU-, .,,h „,n.,p„,, ... 

F.XAMPr.l; 12.5. 


The st-indird v<».t o< a piodua i\ js under 
Materials 20 lb. M S Pl.)ic 
Uhrtur I5h.>uis » Wp per hour 
Ovcrhi-ad 15 hours »<. Rc I per hour 


Rs. 5.00 
Rs. 7.50 
Rs. 15.00 

R' 77.50 


Standard labour hours per month, to, (X)0 *' * 

cnmptelctl were l.hon! "Ahnihre 400^0^ ' wm^tre^T* number of umln 

- orerlwnd,. Che. n.rtl" ™ riirA" 

Maicnals issued is noon. 

Materials purchased sn‘i«iiK' ,, 

Wages paid 2 J S 

Overheads « P per hour 

cm. "■ ■""* “mpu'c .he 

Finaf) 


answer : 


The total output 2,000 units, arrived at as foIK»ws : 
Pittiihed product I .gOO units 

pfpoexs, 400 half completed 200 unit% 


Total output 2,000 units 

... per unit are dciermliH'd as follows ; - 

(0 Material east variances : 

Actual price ...Rs. 0.23 ; Standard price -Re. ojl5 


Actual quantity 

Overall varteitoe 
RricasnuiuGa 
Q®WRRy Vartan^ 


“il ll» : Standard qtuni{tym>20 lbs. 

«21 xRe.0.23“20x Re. 0.2S-»Re.O.t7 (Fav) 
•»21xRe.C0.23~ 0.2S)«Re.0.42(Fav) 

*Rc. 0,23 x(2l-20)»Re. 0,25 (Adv) 

(Alfcbridcstfiis are ipiamo 
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(fi) Labour cost variances : 

Actual hours 


STANDARD COSTING 


29.500 

2.000 


14.75 ; Standard haurs«'15 


Actual rate 
Overall varianoo 
Wa^es rate variance 
Labour efficiency variance 
(i£f) Overhead variances : 

Standard hours 
Actual hours 
Standard overhead 
Actual overhead 
Overall overhead variance 


-^Rc. 0 52 ; Standai'd rate »Re. 0.50 
- 14.75 < Re. 0.52 - 15 n Rc. 0.50 -Rc. 0.17 (Adv) 
-14.75 (Re. 0.52 -Re. 0.50) -Re. 0.295 (Adv) 

-0 50 (14.75 - 15 00) -Re. 0.125 (Fav) 

-30,000 

29,500 

Re. 1 per hour 
- Rs. 3.3,000 

(33,000- 30.000) < Re. 1 Rs. 3,000 (Adv) 

Rs. 3,000 

i-e »Rs. I 50 per ujit (Adv) 


Expenditure variance (33,000 29,500) Re. 1 --Rs. 3,500 (Adv), 

i.c. Rs. 1.75 per umt (\d\) 

Efficiency variance -*(29,500— 30,000) ► Re. 1 Rs 500 (Fav), 

t.e. Rc. 0.25 per urut (Fav) 

Manufacturing cost per unit is computed as follows : 

Materials 


Standard cost 

Rs, 5.00 


Less variance (F) 

Rc. 0.17 

Rt. 4.33 

Labour 

Standard cost 

Rs. 7.50 


Add varianoe (A) 

Rc. 0.17 

Rs. 7.67 

Overhead 

Standard cost 

Rs. 15.00 


Add variance (A) 

Rs. 1.50 

Rs. 16.50 

Total cost 


Rs. 29.00 


EXAMPLE 12.6. 


Th^ following coyt details apply to a manufacturing department : 



Standard averkead 

1 

1 


monthly 

for month 

Variable : 

Rs. 

Rs. 

Consumables 

400 

360 

Repairs and xnaintenanoe 

ISO 

140 

Indirect wages 

(.000 

MO 

Power 

ISO 

140 

Building servioes 

300 

300 


Total 

Fixed: 

Sopervbion 
Dqiredatkm 
Rates, inmanoe^eto. 

Total 

Qf«iid Total 


Rs. 7,000 

fU.l.»0 

«0 

«30 

MO 

MO 

100 

110 

Rs.t40» 

R».I440 

lU. 3.300 

11^3^ 
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Standard hours per month 1,750 

Owiiwad per standard hour r,, 2 

Actual hours during month j ^ 

Evaluation at standard rate of actual production r, s’joq 

Standard hours represented by actual output " I'gjo 

.t classified as to type of expense and to cause, have occurred during the 

month, and what ore their amnunis'* “ 

Final) 

ANSWER . 

TJe v«.ances in respect of sanable and fixed overheads are computed separately 1, « 
assumed tlwt because variable ovchead items vary proportionate to output, there Zud be only 
one type of variance, VIZ. expend tore variance. saouio oe only 

Variable overhead e. j j 

Ai tual Standard Variance 

Consumables 

Rcpajrjv and niainfcnance 140 150 / ! Ta 

Indirect wages 

PftVL*-r J.OOO ( ) 40 

^ 140 jsQ (_ I in 

Euildmg services 30 o 3 ^ ^ 


Variance 

Rs. 

' -) 20 

< -) 10 

( ) 40 

(- ) 10 


/ 1 xed overhead 


Rs 1,920 2,000^ 80(F) 


V'anance 




*5* 

5^1 


>3 

c* 


1 




1 

X 

II! 

i| 

IHr- 

c: 

h 

uj 


1 

1 

0 

Supervision 
Depreciation 
Kates, lasuranco 

Rs. 

600 

800 

Rs. 

800 

Rs 

5*8* 

7t| 

Rs, 

565^* 

754 

(.b-a) 

Rs 

30(A) 

(tf f) 

Rs. 

52(A) 

69(M 

(r -d) 
Rs. 
17(0 
2?(n 

(«-<f) 

Rs. 

35(A) 

4c(A) 

ib-d) 

Rs. 

65(A) 

46(A) 

etc. 

too 

110 

91 

94 

10(A) 

9(A) 

3{n 

6(A) 

16(A) 


lleportiag «f VarittCGS. TJic objectives of variance analysis and the necessity 
lor reporting the results of tlw analysis to the management, were discussed earlier, 
n order that variance reporting should be effective, it is essential that the followino 
conditions arc Ailfilled * 

(i) The variances arising out of each factor should be correctly segregated. 
If part of a variance due to one factor is wrongly attributed to or 
noged with that of another, the analysis report submitted to the 
mAnagemnit would he misleading and wrong conclusions may be 
dbmwn from it 

00 Vtiknoes, paitkmlatly the controOaUe varianoes should be rmorted 
with pronqshteis as soon as th^ occur. Mere operation of rtaadard 
eosting and n]>orting of varianoes is of no avail. The fu mwi of % 
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Standard costing system depends on the extent of responsibility the 
management assumes in correcting the conditions which cause variances 
from standard. In order to assist the management in assuming this 
responsibility, the variances should be reported frequently and on 
time. This would enable corrective action being taken for future 
production while work is in progress and before the project or job is 
completed. 

Delay in variance analysis creates difficulties in placing responsibilities, 
and wastes, losses, and inefficiencies, if not corrected, continue to increase. 
Usually labour and material costs variances are reported on a day*to-day 
basis and the overhead variance on a weekly or monthly basis. 

(iii) For eflective control, the line of orgamsation should be properly 
defined and the authority and responsibility of each individual should 
be laid down in clear terms. This will avoid ‘passing on the buck' and 
shirking of responsibility and will enable the tracing of the causes of 
variances to the appropriate levels of management. 

(iv) In certain caves, a particular variance may be the joint responsibility of 
more dian one individual or dcpai tment. It is obvious that if corrective 
action has to be effective in such cases, it should be taken jointly. 

(v) Analysis of uncontrollable variances should be made with the same 
care as for controllable variances. Though a particular variance may 
not be controllable at the lower level of management, a detailed analysis 
of the off-standard situation may reveal far reaching effects on the 
economy of the concern. This should compel the top management 
to take corrective action, say,- by changing the policy which gave rise 
to the uncontrollable variance. 

Fonas of VariaBCc R^orts. The forms of reports for the different types 
of variances should be designed keeping in view the needs of the management 
and the size of the concern, and no standard forms are, therefore, suggested. 
Vaiiance analysis reports prepared for the top management would obviously be 
more formal and would contain broad details only, while those meant for 
presentation to the lower levels would contain details showing the causes of each 
variance and the specific responsibiiities of the individuals concerned. 

Spedmens of some variance analysis reports have been given in Figs. 
114. to 118. 

Varianoe Rdies aad Cost Ratios. We have so far considered (he ^various 
cost variances in absolute monetary terms. Although these show the exten of the 
variances, the information is insufficient if the management wants to s^y the 
trend variances from period to period. Absolute figures in thentselvM do not 
give the full picture and it is only by comparison of one item with anot||ier tlud 
thdr correct relationship is obtained. Variance ratios serve this ncM and 
con^xuison of these ratios from one period to another can be gatofully made. 
Another advantage of variance ratio is in regard to iu appiicabilUy in tlw dual 
plan of standard cost accounting (discussed later tn this cha(4er>. With die help 
of die cost varianoe ratios, standard costs of produetbn and the standard valoet of 
tttvftialofy can be easily converted into actual cosu for the irarfMiee 1 ^ ifwoi^ 

k the ttMaoial iocoiiots. 
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VARIANCE ANALYSIS 
(I'or dcparimcnt or individual) 

Week ending : 
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ANALYSIS OP tiOST VARIANCES 


66$ 



A few examples of variances ratios and the various methods in use for 
determining them, are given below : 


Material price varioHce ratio quamit> > Actual rale Actual price 

Actuai quantity x ^landurd rate StancLird price 

labour rate variance ratle ActuMra^ 

Actual hours ^ Siandud rat^ Stand, ’i.u t ac 

(Rate/Price variance ratio is also calculated as follows i'-- 


Rfl/e (or PHct) iKfrianct ratio 
Materia! usagi wUmca ratio 
UAoht efficiency varkmee ratio 


_ Rate (or Price) variance ^Difference in rates (or prices) 

Toui Kt indiird cost Standard rates (or prim) ^ 

^Actual vjuantit) ^ Standard rate Actual quantity 
Standard quantity ^ Standard rate Standard g ttan ^yty 
^Actual hours \ Standard rate Actual h^'Mrs 
Standard h«iuis v Standard rate Standard hours 


[Efficiency or usage variance ratio may ai^ be computed as follows * ~ 


Stficitacy fartanca ratio 

Materkti co$i earUmce ratio 
Images coat tarkmce ratio 


_^Efficicncy variance ^Difference in quantities 
Total staiKlard cost’ i sdard quantiles 

— Material price ratio Matcral usage ratio 
—Labour rate ratio x LatH>ur efficiency ratio 


i 


(Cost viriaoce ratio may also be worked out as followii 


Cost vartaoee ratio 


Price Variance -4 Efficiency variance, 

-— -.I. , 

1 oial standard cost 


Overhead expem U tur* ratio 


Actual over head awt 
Budgeted overhead at actual lovci 


rthmm mimm ndia 


^Sta ndard oo»t In product 
icidgeied overhoad coat 


Cfitano vartawa ratio h alM )uM»m aa •veriwtd iitntetion ndio « apad^ 
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A number of ratios are used for reporting to the management the effective 
use of capacity, meterial, labour and other resources of a concern* Some of these 
are considered below ; 

Efficiency ratio is the standard hours equivalent to the work produced, 
expressed as a percentage of the actual hours spent in producing that work. 

, Standard hours ™ 

Actual hours 

ActivHy ratio is the number of standard hours equivalent to the work 

produced, expressed as a percentage of the budgeted standard hours. 

Standard hours for actual work 

Activity ratio 100 

Budgeted standard hours 

Calendar ratio is the relationship between the number of working days in a 
period and the number of working days in the relative budget penod. 

, Available working da>s 

Calendar i atio 

Budgeted working days 

Capacity usage ratio is the relationship between the budgeted number of 
working hours and the maximum possible number of working hours m u budget 
period. This is expressed as, 

Bud geted hours 

Maximum posstMc hours in budget penod 

Capacity utilisation ratio is the relationship between ootuai hours m a budget 
period and the budgeted working hours in the penod. and is expressed as, 

Actual hours 
Budgeted hours 

The methods of calculation of these ratios arc illustrated m the example 
given below : 

EXAMPLE 12.7, 

In Standard Co>tmg, certain ‘ratioH* are used to illustrate the ctfcUivc use of the resources 
(d the company. By using the following figures, which arc in revpcct of a fuur^week period 
calculate these ratios. In this period there was a special one day hi>lida> due to national event. 


Standard working 

Maximum capacity 
Actually working 

Actual hours expected to be worked per four weeks 
Standard hours expected to tie earned per four weeks 
Actual hours worked in the four*weck period 
Standard hours earned in the four^wcel period 


ANSWER : 


houri per day, 

5 days per week 
50 employees 
40 employees 
6.400 hours 

8.000 hours 

6.000 hours 

7.000 hours 

ilCMA.^Pt IV.^Aiapted) 


Effidcncy ratio 


Activity ratio 


Capacity usage ratio 


Standard Homs ^ 7,000 
Actual hirarr 6,000 

Standard ho urs ^ 7,000 
iutdigeted^^h^ 

^ Available working days 
Budgeted working days 
Budgeted hoora 


Ca»end««tk» 

Budgeicd working days Sx4 

Maxifiium possiHe boiirs t,on 
in iNidiet |wrtod 
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Aocoouttag of Standard Costs. Some concerns use standard costs for 
statistical purposes only. Hie best use of standard cost can, however, be made 
only if they are incorporated into the accounting system through journal and 
ledgers. Several methods of accounting for the operation of standard costs and 
for iUting them into the books of accounts are in use. Three basic types of 
accounting incthod.s will be discussed here. As will be seen, each of the methods 
has certain advantages and limitations. The particular method selected for 
adoption in a concern will mostly be a matter to be decided by the cost 
accountant who will, no doubt, take into account the two main factors, viz. the 
utility of the method selected and the cost of its operation. 

Method I. Partial Plan 

In this method (also known as the output method of compiling standard 
costs), the Work-in-Piogrcss Account is debited with actual costs of meterials, 
labour, aud overhead and credited with standard costs of goods com|deted and 
transferred to the Finished Goods Account. Thus labour, material, and overhead 
costs a.s well as the mventoiy of taw matenaN arc shown at actual costs, and the 
cost of goods sold and the inventory of finished and unfintsljpd goods arc shown 
at standard costs. The coit vaiiances leprescnting the diiTerences between the 
debits and credits to the Work-in- Progress Account (or to three separate accounts, 
vi/.. Materials-in-Proa*ss, Wagcs-in-Process, and 0\erhead-in-Process Accounts) 
arc worked out in totals unl>, at the end of the accounting period. Further 
analysis of the variances is made with the help of other additional informatimi 
not recorded m the accounts. 

The plan is illustrated in the chart in Fig. 12.9. The vari'sus steps involved 
in the plan may be summarised as follow's : — 

(i) Establishment of standards for material, labour and overhead. This 
is done m advance before commencement of the accounting period. 

(ii) The costs incurred during the accounting period are recorded in 
actuals m the Wages Control. Stores Control and Overhead Control 
Accounts. Adjustment entries like depreciation, accrued expenses, 
etc. and transfer entries m res|sect of indirect material and labour costs 
from Stores Control and Wages Control Accounts to Overhead Control 
Accounts are made m actuals, at the end of the accounting period. 

(iii) The total actual amounts of materials consumed, wages paid, and 
overhead expenses incurred and acca A arc transferred at the end of 
the accounting period, from the Stores Control, Wages control, and 
Overhead Control Accounts to the Work-m-Progress Account or to 
the three separate accounts, viz. hfatcrials-in-Process, Wages-in*Process 
and Overhead-in-Proccss Accounts. 

(iv) If thw is any work-in-progress (unfinished goods stock) at the end of 
the accounting period, it is evaluated at standard cost. Hie method 
of valuation of the unfinished stock is the same as applied in the case 
of process or job costing discussed previously, with the only difference 
that instead of actual costs, standard costs are used. Credit is thus 
(pvcft to the Work-in-Progress Account for the standard cost of 

goods and the amount is taken as the opening balmce of 
tntftniihed goods stodc in the nest period. 
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(v) The anisbed goods or completed items of productitm are valu^ at 
standard cosU by multiplying the units produced with the staiglard 
costs established. The standard cost of finished production is credited 
to the Worlc«io-Progms Account and debited to the Finished Stock 
Account* As goods are sald» the staooard cost of the sold is 
oedited to the Rnfahed Stock Account and debited to the Co st of 
Sales Aocomt 

<«0 The eariops types ofcostsinriaaoei ate oompiite^ 

ftjf muiflhr to the tsepsctlve vntlaoee eooountt, Thii sfoceei now 
tfOM the Work«ifi>P90fratt Aocounc. 
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(vii) Each variance is disposed of by one of the methods discussed later 
and thus the variance accounts are closed. 

The partial plan method involves less clerical expenditure but it is not widely 
applied as it has a number of limitations. These arc : 

(i) Variances arc computed only at the end of the accounting period 
after the stock of unfmislied production has been taken. Such 
delayed computation impairs the effectiveness of control. 

(ii) The partial plan is suitable only in cases where variances are not many 
so that the delay in their analysis does not have any material eflfect. 

Method 2. Singh Plan 

In this method, also known as the input method of coiapiling standard costs, 
both debits and credits arc made to the Work-in-Progress Account at standard 
costs. Variances may be computed whenever required and analysed with the 
help of informaiiou .available from subsidiary records such as materials requisitions, 
job cards etc. on the basis of costs inputs, i.e. as the costs arc incurred. 

A chart of the accounting system under this method fliay be seen in Fig. 
12.10. The various steps involved in this method arc described below : 


UATLRIAIC MATFAl^'S Q';ANTrrv 

VARIANCE VARIANCE 



(i) Standard colts for material, labour and overhead are set 
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(u) Materials purchased are debited to Stores Control Account at actual 
quantity at standard price. The difference between the amount 
debited and the actual cost represents the material price variance which 
is charged to the Material Price Variance Account. The computation 
of this variance is made periodically, usually as and when purchases 
are made. 

(iii) When materials are issued to production, Stores Control Account is 
credited and the Work-in-Progress Account debited with the standard 
quantity issued at standard price. The difference arising in the Stores 
Control Account is the material usage variance uhich is charged to the 
Materia) Usage Variance Account. This analy.si$ is done on a 
day-to-day basis. Hie stores inventory in the Store Contrd Account 
is maintained at standard costs although in some concerns this is 
converted into actual costs. The relative merits of the two methods 
have been discussed later. 

(iv) Wages Control Account is debited with the amount of actual wages 
paid, a' d credited with the standard wages cost by corresponding 
debit to Work-in-Progress Account. The difference representing the 
wages variance is suitably analysed into labour rate variance and 
labour efficiency variance, and charged to the appropriate variance 
account 

fv) Overhead Control Account is debited with the actual overhead cost 
and credited with the standard overhead at standard rates. The latter 
amount is debited to the Work-in-Progress Account. The balance in 
the Overhead Control Account, which represents the overhead 
variance, is analysed and charged to the vatious overhead variance 
accounts. The overhead variances can be calculated only at Uie end 
of the accounting period. 

(vt) AH variances having been segregated before debit to Work-in-Progress 
Account, the finished stock and the work-in-progress (incomplete or 
unfinished stock) are priced at standard costs. Transfers to Finished 
Stock Account and Cost of Sales Account arc made at standard costs. 

An example is given below to further illustrate the single plan. 

EXAMPU 12.S. 

Standard quantities and variable oosu of a simple sheet steel box arc as follows ; 


Material : 1.5mA Im. x leg. Sheet steel R$. 15.00 

Wages : 21 hours si Re. t per hour Rs. 2.50 

Variable overhead : 21 hours at Rs. 1.50 per hour Rs. 3.75 


Total standard cost Rs. 2145 


Standard viriabie owerhead oust for November is Rs. ;5,000. 

Standard doect latNMir hoars for the budgeted output of 4,000 boxee are 10,000 hours. 
Sales value for this output ielU. 1,00,000. 

TIk following detaib apply to Novendier : 

Mitetinb: (s)i«rdiawd:5.000tlieeuatRe.tdperslieet.eneht.SiD.>(lai.xtH 

fb) isnelo production : 4,400 sheets each l.Sia.x inaxldR 
Watt*: liU00hatiraatlU.I45perbOttr 

VartaWunwiriiM : Rs. Itm 
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FrodiictsoQ : Finished : 4,000 boxes, In progress : 400 boxes (finished as 

regards material cost ; one half finished as regards wages and 
variable overhead.) 

Invoiced despatches : 3»900 boxes at Rs. 25 each 

Determine variances, and present journal entries to cover the activities of the month, 
using standard values when debiting or crediting woik-m-progress accounts and valuing stocks. 

{LCM.A., PI, IV^Adapied) 

ANSWER : 

Dr, Sttircs Ledger Control Account 75,000 

Dr, Material Price Variance Account Rs. 5,000 


Cr. Sundry Creditors 


Rs 80,000 

(Purchase made : detci miiution of material price variance) 

Dr. Work-in-ProgresR Account 

Rs. 66.000 


Cr. Stores Ledger Coniro) Account 

Rs. 66.000 

(Issue made) 

(Note . There is m material usage variance) 

Dr. Wages C ontrol Account 

Rs. 12.750 


Cr. Wagev 

Rs. 12,750 

(Actual wagc'^ paid) 

I3r. Work-in-Progicss Account 

Rs. 10,500 


Dr Wage Rato VanaiKo Account 

Rs* 2,550 


Cr. Wages < ontrol .Aca>uni 

Rs. 12,750 

( i, Ijibisui f Piciency Vaf»ancv Account 


Rs. 300 


(Allocation of wages and calculation of wages variance) 

Tlic wages vai ianie\ arc determined a^ follows : 

Wages rate \ariance - 10,200 hours Re. 0.25 -sRs. 2,550 (Adv) 

labour etficcniy variance 100 hours x Re. 1 Rs. 300 (Fav) 


Rs. 15,750 


Dr. Variable Overhead C ontrol Account Rs. 16,000 

Cr, Sundry C’n.diU)rj> Rs. 16.000 

(Actual \ari«iblc o\ci!icad ui^ts iiKUired) 

Dr. Work-in-Pfogicss Aaount Rs. 15,750 

(V, Variable Ov'cihcad Applud AcLOunt Rs. 15,750 

(Standard ovtrhciidv chaTg«.d to work-in*progrcs> , 

4;i00 boxes 21 hrs. Rs t 50) 

(The difference Kiwccn actual merhead Ci»(s (Rs 10,000) and the standard overherd 
charged to work-in-progress (Rs 15,750) represents an adverse i>vcrhcad expenditure variance] 


Rs. 16.000 


Rs. 15,750 


Or, Finished SttKk Account Rs 86,0nn 

Cf , Work-tn-Progrc»s Account Rs. 86,000 

(Tramfcr of 4,000 boxc> pr Hiua*d at standard a>st) 

Dr. Sundry Debtors >T,>00 

Cr.Salex Rs. 97,500 

(Sales of 3,900 boxes at Rs. 25 each) 

Cost of pmduction m progress (400 incomplete boxes) u calculated at standard, as follows : 

Rs. 

Complete material (Rs. 1 5 n 400) 6,000 

HalFcompletc labour (Rs. 2.50 ^ 400 / 1) 500 

HalFcomplete variable overhead (Rs 5.75 v 400 \ k) 750 

Rs. 7,250 

TTie main ad\>anfages of tLc single plan arc as foliovvs 
(f) Coat variances arc promptly revealed. 

(fi) Analysis of variances may be done in as much detail as possible. 

(ill) OpcriUton of the method is simple and economical. 

Hm Hmitafkmx of this method and the criticism leveled against it are as 
fbllowa 

(i) When a large number of products are involved, it is difficult to allocate 
variaCtoM to each product with accuracy. 


Rs. 


Rs. 86.000 


Rs. 97,500 
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(ti) Unless the standards are correct and up>to-date, the standard costs of 
products are unreliable and misleading. 

(iti) This is not applieable in case of cost plus contracts. 

Method 3. Dual Plan 

The main feature of this method is that debits and credits to the Stores, 
Wbrk*in>Progres8 and Finished Stock Control Accounts are made at both actual 
and standard costs, which are entered in two parallel columns in the ledger. The 
Cost of Sales Account and the financial statements record only the actual costs. 
Another characteristic of the dual plan is that the variances are computed as 
percentages and not in absolute monetary terms. The dual plan provides the 
same amount of information and the same degree of variance analysis as the 
single plan but the ba.sic ditTerence between the two methods is that in the dual 
plan, standard costs are considered to be only toots of control and are not carried 
to financial statements. 

The main advantage of the dual plan lies in the fact that it shows trends in 
performances and measures the degree- of variation from standards. 

The demerits tK the method axe as follows : — 

(i) Computation of variances is complicated and time taking. 

(ii) It involves more clerical work as two parallel sets of figure are to be 
recorded in the accounts. 

(iii) Variance analysis is not provided as promptly as in the single plan. 
Treatment of Cost Variances In Accoonts. In standard cost accounting 

system which contain both actual and standard costs in the accounting records 
and financial statements, the question of adjustment of the cost variances at the 
end of the accounting period arises. Three methods of disposal of variances and 
the advantages and disadvantages of each are discussed below : 

0) Transfer to Profit and Ijfss Account : In this method, the stocks of 
work'Ui'proccss and finished goods and cost of sales are maintained at standard 
costs and all variances are closed to the Profit and Loss Account at the end of the 
accounting period. 

The arguments advanced in favour of tranafisr of variances to profit or loss 

are ; 

(a) Standard costs are considered to be the correct or real coats. Any 
variances from the standard costs should, thcrefom, be taken to ijhean 
deviations from the ‘should be* costs doe to efficiency or inefflcaei^pies, 
abnormal activity, excessive or leu spending, etc. The vartances cadnot, 
therefore, be considered as the normal increases or decreases in (oats 
and should be debited or credited to the Profit and Lou AoooonI* 

Cb) The method ensures conservative inventory valuation as all ejdnafous 
factors like costs of inefficiencies, waste, and losses are 

(c) ^udusion of variations makes grow ivofit for dtflbnot periods 
comparable. 

(d) Standard costs facilitate prompt inventory valuatton. 

is) Variances separated out and reflected as profit or loss attract the 
management's attention. 

(0 OMribotioo of wianoee to product eoets is difficult wteia a targe 
f im n b f r of dtvana products 
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Some socountants prefer to trAnsf^ only the debit vsriances snd no credit 
variances to the Profit and Loss Account. Another practice is to adjust a 
proportionate part of the material price variance to the closing stock of materials 
when price variance at the point of purchase is worked out, as illustrated below : 


Purchase of materials 
Closing stock of materials 
Material price variance (debit) 

Variance transferred to cl<>sing stock 


R.S. 10,000 
Rs. 1,000 
Rs. 200 
Rs. 1.000 


Rs. 10,000 


Rs. 2000-Rs. 20 


Variance charged to Profit and Loss Account- Rs. 180 

The closing stock of material will be shown in the Balance Sheet at Rs. 1,020 

(ii) Allocation of variances to Finished Stock, Work-in- P'osircss and Cost of 
Sales Account : Under this method, the \ariances arc distributed over stocks of 
finished and partly finished products and to the cost of sales. The distribution of 
each variance is made to the thice accounts on a percentage basis according to 
the closing baia>tt.e (value) of each account. 


The allocation method has the effect pf recording actual costs in the 
financial statement. It should lie noted -that the adjuitni5nts to the various 
accounts are made in the general ledger only and subsidiary accounts 
records arc not adjusted. In the balance sheet, the adjustments may, however, be 
shown separately if so dcMrcd. While distributing the variances, allocation to the 
various products should not lx* attempted as the separation and analysis of 
variances arc meant for cost control and not for finding product costs. The 
arguments put forlh tn support of this method arc, in br.cf, a*, f illows : — 

(a) Standard costs arc only tools of control and they do nt represent true 
or correct costs. Only actual costs should, therefore, be reflected in the 
financial .statements. 

(b) Variances are nv>l actual Ios.ses and as such, they should not be allowed 
to distort profits. 

(c) Unless tiic standards arc accurate and up-to-date, inventory valuation 
on the basis of .standard costs will be inaccurate. 

(d) Variances when credited to the Profit and Loss Account inflate the 
Work-in-Progress Account to the extent of the unrealised profit. 


Sometimes, the variances arc partly transferr I as profit or loss and partly 
allocated. Usually, large uncontrollable variances like material price variances 
which arise due to price fluctuations would be allocated to the inventory of 
stores, work-in-progicss and finished stock, while small controllable variances 
are closed to Profit and I oss Account. The latter procedure is followed to adjust 
under- or over-absorbed overhead even when no standard cost system is in use. 

(iii) Transfer of variances to the Reserve Account : In this method, the 
various cost variances arc carried over to the subsequent financial year as 
deferted credit or charges. Thus, variance losses and gains may be set oflf 
against the gains and losses in the subsequent years. This method is not in 
eommoa use but it might be useful in cases where seasonal fluctuations occur so 
that the fiivouraUe and adverse variances may cancel each other in a complete 
busiiiess opvfuring more than one financial year, 

41 
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Prktag of CioaiBg Work-to-P rog re w aod I'ioMicd Stock la Stani^ Coctiaf 
Syatcoi. The function of balance sheet is to give a true and fair view of the 
jt atf of afiairs of a company on a particular date. A true and fair view also 
impih!* the consistent application of generally accepted principles. If stocks are 
kept at standard costs consistently and uniformly from year to year and the 
standard costing system is functioning elliciently, no problem arises. But stocks 
valued at standard costs are required to be adjusted at actual costs in the 
following circumstances 

(a) Opening stock was valued at actual costs. (Unless the same basis is 
adopted consistently from period to period, the accounts will not give 
a true and fair view of the trend of trading results.) 

(b) The standard costing system introduced is still in an experimental stage 
and the variances merely represent deviations from poorly set standards. 

(c) Occurrence of certain variances which are beyond the control of the 
management. (Unless the stocks are adjusted for uncontrollable 
factors, the values are not correctly stated.) 

MahdenBce Saw Material Stock at Standard Ceet. In the sin^e plan, 
the inventory in the stores ledgo- may be carried either at standard costs or at 
actuals. Although both the methods are in use. the consensus is in favour of 
standard costs. The advantages of adopting standard costs for inventory valuation 
are as fi^iows : — 

(i) Stores ledger may be maintained in quantities only ai\d the standard 
price noted at the top in the ledger sheets. This economises the use of 
forms as well as reduces dericat costs as no columns for rates need be 
maintained. 

(iil Pricing of materials requisitions is simplilied as only one standard 
price for each item of material is reqmred to be used. 

(iii) Pri<x variance is promptly revealed at the time of purchase of materials. 
The dbadvantagr^ arc : 

(i) The stores ledger does not reveal the current prices. 

(it) If the material stock is shown in the balance sheet at standard costs, 
the variances have tlw of distorting the profit or loss. Stat|dard 
cost of the closing inventory is required to be adjusted to actua{;eost 
based on price variance to ;omply with the statutory requirement of 
the Companies Act. 

(iii) A revision of the standvd necessitates revision of the cost of the 
inventory. 

Openthsg Statencots in Standard Codtag Sydea. When accom* are 
aumtained at standard cost, the presentation of the overall rciulu of perfornintces 
is required to be made with special care. As profits are to be shown at aottttls 
only, the standard cxwu ore converted into actual cosu hy addina or 
the vnnaiion. The form of presentation would vary in to the 

type of standard cocUng cyite» in UK. Two tneb forma antiaMe for nnKiiti^ 
ofWiitfiigitatenientsafemtwliiM 
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OPERATING STATEMENT 

Period : 


$«le$ (Actual) 

Cost of sales (Standard) 

Direct materials 
Direct labour 
Factoiy oveebead 

Gross Profit (Standard) 

Add Favourable variances : 
Material usaae 
Wage rate 
Labour usa^ 
Overhead elfidency 


Rs Rs. 

50.000 

10,000 

12,000 

15,000 

37.000 

13.000 


400 

250 

too 

50 


DfldWrr Adverse varianoen 
Material price 
Overhead eapenditurc 
Overhead volume 


00 

i50 

300 


13,800 


d50 


Gross Profit (Actual) 

Selling and distribution overhead (Actual) 
Net Profit (Actual) 


Fig. 12.1 L Operating Statemeni (Form 1) 


13,150 
0,150 
Rs. 7.000 


Vo/# : Favourable variances arc added to and adverse variances deducted fn > - the standard gross 
profit to arrive at the actual gross profit. 


OPERATING STATEMENT 


Period : 


.Sales (Acitnd) 

Rs. 

R«. 50,000 

Cost of Sales : 

Dirset materials (Standard) 

10,000 


Add material pnoe vartanoe (A) 

200 


tern material usage vartanoe 0^ 

( -) 400 


Difeot labour (Standard) 

12,000 


Im wages rate variance (F) 

{-) 250 


frest labour eflictency variance (F) 

(-) 100 


Pactoiy overhead (Standard) 

15,000 


Add omtliead expenditure variance (A) 

150 


Addoverfssad volume variance (A) 

300 


C«m oveihead dBdea^ variance (P) 

(-) 50 


Oram Frafit (Actual) 


Rs. 36,850 
Rs. 13,150 

SdHag and distribution overhead (Actual) 


Ks. 6,150 

MstFrafiKAcmal) 


Rs. 7.0Q6 
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Compatation and Analyids of Pr<dlt and Salca Variances. Deviation of 
the actual profit or loss from the planned or budgeted profit or loss causes a profit 
(or loss) sariancc. Profit variance arises due to (i) change m costs, i e variance 
in the standard cost of sales, (it) change m the sales value, i e sales vaiiances 
consequent upon variances in selling prices, sales volume, sales mixture, or sales 
allowances, and (in) other variances not included in the above categories, such as 
those pertaining to research and development, etc Lach of these causes should he 
suitably analysed so that the control, if not cfTective, may be tightened, oi 
alternatively, the plan itself may be adjusted in tunc with the changing conditions 
Variances relating to cost of sales which comprise direct materi.ils, direct labour, 
overhead and selling and distribution costs v,iri.mccs, were dealt with earlier 
Sates variance and its constituent sub-vaiianccs will be discussed in the following 
sections 

Sii/i’i lew w/ite (also called w/ci valui ot suU’s re\enue xtinamt) is tlieditfeiencc 
between budgeted value of sates and the ,ictual value of sales .ichicvcd in a given 
period 5!ales variance can be analysed in nianv wavs to suit ,t partic jiar business, 
eg to isolate the eflects of pnee changes, discounts and allowances from the 
e'fect of dilTeting quantities of sales A distinction is sometimes drawn between 
quantity and mixture variances A mixture variance which iv based on sales 
values only may be misleading because the cticct of selling a different product mix 
than was budgeted is not onl> the difference in sale's values but also the difference 
in standard cost of the mixture In other words, it is a differenc'c in sales 
nargms 

Sales variances may be analysed as vales margin variances (i c on the basis 
of margin or pro ilsj or as simple sales variances based on turnover 

1 Hales xn irum variance 
or 

bales value 


SaicH Pric variance 
(indud**H \»lawance var int M 


Salea Volume virtaru 

f 


Mixtmc 

vanaiKc 


The anal>VI^ of the variances illu^itratcd below 


Qu#nm> 


iJata axm/tmi 


Standard or BuAirird 




Product A 


Quantity of vaIch (unitn) JOO 

Sdlifig price per unit Rv 10 

Co$t of sales per unit Ra 7 

Margia or Gross profa per unit Ra 3 


Pfoduri » Product A Pmdlict B 
MO 140 

20 Ra. a Rs.19 5 

»i 7 R$.1S 

2 Re t Ra. 15 


(Aa coat wiaooes air not being oonudimdy the atandard and npiogi cosu tiAvo bmn 
juHumad to be identfcat ) 
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A* vwmicci MiiMi on proiiii 

Total sales margin variance : This is an overall or composite variance made 
up of other sub-variances, and is represented by the dificrence between the standard 
margin appropriate to the quantity of sales budgeted for a period and the margin 
between standard cost and the actual rcllmg price of the sales effected. 

Tsrtal sales margin variance '^Standaid or budgeted margin mitim Actual margin 
A lOO/Rs.3 110 Re. 1 Rs.300 Rs.llO Rs 190(A) 

» 150 /Rs 2 140 R, 1.5 Rs SOO Rs 210 Rs 90(A) 

Rs.a'^O (A) 

(As ihc actual nurgin is lcs«. the \iiriancc is adverse ) 

Sale% margin variance due to selling price : Tins is that porti'^n of total margin 
sanance which is due ts* the difference between the standard pi ice of the quantity 
of sales efiected and the actual price of those sales. 

Sales price var>.snce Actual iiuantity of sales / Standard price nunus >\ctua] quantity of 
N.iles ' Actual price 

A llO.Rs. 10 n0<Rs. 8 -Rs. MOO Rs • 880 Rs 220(A; 

H UO. Rq 20 - 140-'Rs. 19 5 Rs 2.800 Rs. 2.7^0 >Rn 70(A) 

Rs.290(A) 

(ActutI sales at actual pnci rH;ing less ilian sales at standard price variance is adverse.) 

Anoihci foimuia is a^ follows . 

Sales price s^anarux* Profit on actual silos at standa^-d pnoe at»d standard cost minus 
Actual pi old 

p4»r product A price Sanapt^ 110 ^R^ |0 Rs ’’) 1I0 (Rn 8 Rs 

Rs 220 t A) 

(This formula gives th.* same ’C uU a> the picvjous one, and mav he n re a’*iprop« !atel> 
used when the actual cost is difTc c i: f»i>m the '^tandaid o»st ) 

.Srt/t'r niiirgift variance due to volume of sales : This is that portion of total 
margin \anancc which is due to fne dilTcrcncc between the budgeted quantity 
and the actual quantity of sales. Tlie variance is composed of two sub-vanances, 
viz. due to change in the ratio of quantities of sales (mix variance) and actual 
sales being more or los than the budgeted sales (quantity variance). 

Sales volume variance Siandatd pn>rit on standard quantity of sales minus Standard 
proth t>n actual quantity of sales. 

A lOO/Rs. 3 IIOxRs.B-Rs, 300- Rs. 330«Rs. 30(F) 

B l50<Rs.2- l40xRs.2-Rs, 300-r 280 -Rs. 20 (A) 

Rs. 10 (F) 

(Excess ol actual sales over standard sUes indicates a favcurabic variance ) 

Anc thcr formula is : 

Sales volume variance Standard profit minus Profit on actual soles at standard price and 
standard cost 

For product A, volume variance ’•100 (R$. 10— Rs, 7) — 110 (Rs lO— Rs. 7) 

--Rs, 30(F) 

Sales margin variance due to sales mixture i This is that portion of total 
Margin variance which is due to the difference bctw'ccn the budgeted and actual 
quantities of each product of which the sales mixture is composed* valuing sales 
at the standard net seiiiog prices and cottt of sales at sitandard. 
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Sales mixture ¥tfi«Aoe<"SttiidMil martin x (standard proportkm for actual sale mhiM* 
actual pitiporckKi) 

Actual proportioA Standard proportion 


A 

B 


tlO 

140 

230 


^^X250»100 

250 


If? 

250 


y250«l50 


Saks mixture varianoe 

A Rs 3(l0D-lt0)«.Rs.50(F) 

B Rs. 2 (150- 140)»Rs. 20 (A) 


Rs. 10(F) 

(Margin from actual sales expressed m standard proportion being more than budgeted 
^ks, the variance is favourable.) 

Another formula for cakulatiog saks mixture variance is as fotlows : — 

Sates mixture variance ^Standard sales units x Weighted budgeted margin per unit imnm 
Margin of actual saks units at standard pnoe 

^ ISO 

A Rs. 3-110 vRs 3<«Ri.3QO-Rs 330-«Rs. 30(F) 

250 

B 150y~> 2-l40xR«.2 WO-Rt 280 ^R». 20(A) 


Rs. 10 <F) 

Sales margin variance due to sales quantities : This is that portioa of the 
sales volume variance which arises due to the diflerence m the tMal actual and 
the budgeted sales. 

Sales quantity vanuioe*> Standard margin X (Budgeted mhua Standard proportHWi 

for actual sales) 

A Rs.3(100-100)-0 

B Rs.2nS0-150)«O 


0 

Sales margin sarUmces due to sales allowances : This ts that portHMi df total 
margin variance which is doe to the diilierence between the budgeted debates, 
discounts, etc. on the sales effected a‘;d the actual rebates, discounts, cte^owed 
on those sales. Sales allowances are, in effect, reductions in sates price. Tie sates 
allowanoes variance may, therefore, be esJeutated by evaluating and delucting 
the diflfotcace of the allowances between actual and standard fix>m the prioa vtiiriance. 

(No data for aOowances have been given in the illustration.) 

ReooneiliaiiOB of profit would be as follows :~ 

Bedgetedprofit Rs.fiDO 

Aefiscr PrbgevariaiiGB R«.M)(A) 

Mi Mbivariaaes Ra. 10(F) 

QogttUQr vAflioci 


A«i«aipnli 


Ra. tO<F) 
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Sates value variance : Difference between actual values of sales for the period 
and predetermined standard value of sales for that period. (Actual quantity x 
Actual selling price) —(Standard quantity < Standard selling price) 

Budgeted sales Vananoe 

Rs. 

1.000 Rs. 120(A) 

3.000 Rs.270(A) 


Rs. 3,610 Rs. 4,000 Rg.390(A) 


Actual sales 
Rs. 

A 8«0 

B 2.730 


Sales price variance ; Difference between actual selling pnee per unit and 
the actual quantity sold at standard selling price per unit. 

(Artual selling pnee - Standard selling price) - Actual quantit> 


A 

H 


Acfuj’ >alc<* at 
budgeted prK.t, 
Rs 
1,100 
2,800 


\ctiidl sales 

Rs, 

880 

2.730 


Variance 


Rs. 

Rs. 220 (A) 
R'. 70(A) 


Rs. 3,900 Rs. 3.610 Rs.290(A) 


Sates volume variance : Difference between actual quantity sold at standard 
price per unit and standard quantity at standard price per unit (Actual quantity 


^ Standard price 

.Standard quantity 

Standard pritr) 



.Actual %ale% at 

Budgeted vale'^ 

Variance 


budgeted price 




R^. 

R*;. 


A 

MOO 

uooo 

Rs. 100(F) 

B 

2.800 

3,000 

Rs.200(A) 


Rs. 3,900 

Rs. 4,000 

Rs. 100(A) 


Actual sales at budgeted pnee u-hen rearranged in the budgeted ratio wdl be ; 


A 


100k 10 
4.000 


.t.'XlO-Rs. 


975 


B 


150x20 ^ 
4,000 ' 


3.900--RS. 2.925 


Rs. 3,900 


Sales quantity variance : 

Actual sales at 
badge«r4 price 

Budgeted sales 

Variance 

A 

in budgeted 
ratios 

Ra. 

975 

Rs. 

1/100 

Ra. 35(A) 

a 

2,925 

5,000 

Rs. 75(A) 


Rs. 3,900 

Rs 4.000 

Rs.lOO(A) 
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Sales mixture variance : Difference between the actual quality sold and the 
standard proportion multiplied by the standard selling price. 

Actual sales at 
budgeted price in 

Actual satcN budgeted ratios Variance 

Rs. Rs. 

A 1,100 97? Rs 125 (Fl 

B 2,800 2.‘>2< Rs 125(A) 

Rs. 3.900 Rs. 3,900 Nil 

It will be seen that the total mixture vaiiancc is n.l si> thui \shcn proht is nut 
being considered, the (o*al sales so'unie sariaiioe t$ compiised vil unl> qua uiis soriance. This is 
beCiiusc of the fact tiuit althoujih the s.i'es n> x is changed, the itit d ut the aciu il sale> rearranged in 
the budgeted ratios is equal to the total actual sales in iiie acui il ptopoiiion 

Some illustrations arc given below to further explain sales variances : 

EXAMPLE 12.9 


You are requifed to prepare a sales varianse anal>sis siatcmei.< in respect of a iompam 
scliing three products with the help of the following data 

Budgeted 4i luol 


Product 

Sale price 

Sale unit 

s 

Sale price 

SaIc UlMls 


Rs. 



Rs 


1 

5 

5,000 


6 

6.000 

2 

8 

8.000 


9 

7.000 

S 

10 

6,000 


9 

a.ooo 



. 19.000 



21.000 

ANSWER • 







Sales variance analysis sfaremenr 




Budgeted 


Actual 

yariance 

Product Qt>. 

Rate Amuum 

Ot> 

Rate 

Amoutit 

Volume Pr.ce 

(units) 

(R».) (Rv) 

(units) 

{RO 

tRs ) 

tRs ) tRs ) 

1 5.000 

5 25.000 

6.000 

6 

16,000 

5 000 6,000 

2 8.000 

8 64,000 

7.000 

9 

6^000 

( -)s.000 7,000 

3 6.000 

10 60,000 

S.OOO 

9 

72 000 

:0.000 ( -)8.000 


Rs.i,49.000 



Rs. 1.7 1.000 

17,000 5.000 


Rs.TlfOa 

Kolwnr Kurtoiee : (Actual voluraa—Budgeicd volume) x Budgeted rate 
1, (6,000- 5,000) yRs, 5«Rs. 5,000 (P) 

2 (7,000- 8,000) xRs. 8-Rs. 8.000(A) 

3 (8,000- 6,000) xRs IO'<Rs 20, 000(F) 

Rs. 17,000 fF) 

FrU* yarUmce : (Actual rate— Budgeted'rate)x AcUiaJ qusnlit) 

1. (Rs.6-Rs. 5)x6,000«Rs 6,000 (F> 

2. (IU.9-RS. 8)x7,000«*Rs. 7,000 (P) 

2. (Ra. 9-lU. I0)x 8,000»Rs. 8,000 (A) 


Ra. 9.000 (F) 
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example 12,10. 

From the following budgeted aiid actual figures calculate and present the variances in 
respect of Profit, Sales and Cost of Smiles. 


Budget 

Rs 

Sales>*-2,000 units (g, Rs 15 each 

30,000 

Cost of ^alcs 'a, Rs 12 each 

24.000 


6t)00 

Arluai 

Rs 

Sales 1.900 units ^7/ Rs 14 each 

26.600 

Cost of sales Rs 10 each 

19 000 

Profit 

"600 


UC.WA.Jnter) 

ANSWER 

I. Profit wiaoce 


Budgeted profit 
Actual pi oht 
Profit valid nee 


R> 

Rs O.OOO 
Rs 7.6(X) 

Rs l.tiOCKfi 


2. Sales variance 



ltd 



itt t it 


Ot> 

Rate 

Amount 

Q* 

Rate 

An) )jrjt 

(units) 

(Rs ) 

(Rs > 

<U' ‘ ) 

(Rs ) 

(Rs ) 

2,000 

1^ 

^0,(X») 

19.(V10 

M 

26fOO 


Ouantitv \ i*- (2 0tM) 1 ^>00) R l,S00tA) 

Price variance PXKiiRs Rs 14i Rs 1,00(X\) 

Sales vanance -Rs ^0 000 Rs 26,600 Rs 3.400(\) 

3. C'ovt of sales variance 

Biidnited K tui\l 


<}'> 

Cos* 

Amount 

Qiv 

C(»vT 

Amount 

(units) 

(Rs ) 

(Rs) 

(umi'.) 

(Ks ) 

(Rs) 

2.000 

12 

21000 

1 m 

10 

19, (TO 


Volume variance (2 - 1 * Rs 12 Rs K200(F) 

Cost \,iiia''cc 1 900^(Rs 12 R'^ lU) Rs. 3,800(P> 


Cost of sales variance" Rs 2t 000 Rs 19,000 Rs S.OOOtF) 

Profit variance '*■ Sales var’ance \ cost of sales variance 

- Rs 3,4C<HA) Rs 5,00(XF)-Rs l,600(F) 

Alternatively, the variances can be calculated on Profit marp ^ sales margin) basis 
Budgeted Aetna! 

Oty Profit margin Amount Qt> Piofit margin Amount 
(units) (Rs ) (Rs ) (units) (Rs.) (Rs.) 

2,000 I.S-12-^ 6000 14- 10-4 7.600 

(Juanf It) variance (2(X)0 l,9(W)\Rs. 3 -Rs. 300(A) 

Profit margin variance 1.900 x(Rs 3-^Rs 4) ~Rs. 1, 900(F) 


Profit variance "Rs 1.600(F) 

EXAMPLE 12.11, 

Modem Toya Ud. had budgeted the following sales for a month . 

Toy A 900 units ® Rs 50 per unit 

Toy B 650 units ^ Rs. 100 per unit 

Toy C i;200 units Rs 75 per unit 
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As against this, tiu actual sales were : 

Toy A 1,000 units ® Rs. 5S per unit 

Toy B 700 units @ Rs. 95 per unit 

ToyC 1,100 units @Rs. 78 per unit 

The costs per unit of A, B, and C were Rs. 45, Rs. 85 and Rs. 65 respectively. 

Compute the different variances to explain the difference between the budgeted and 
actual profits. (I.C.W.A., Ffmtl) 


ANSWER : 



Budgfttd 

Sales 


C>>st of sales 

Gross profit 

Product 

Units 

Unit price 

Amount 

Per unit 

Amount 

Per unit 

Amount 



Rs. 

Rs. 

Rs 

Rs. 

Rs. 

Rs. 

A 


50 

45.000 

45 

40.500 

5 

4,500 

B 

650 

too 

65.000 

85 

53.250 

15 

9,750 

C 

1*200 

75 

^.000 

65 

78.000 

10 

12,000 


2,730 


Rs 2 00,000 


Rs t.7U50 


Rs 26,250 


t 

Weighted budgeted gross profit per unit 


A 

Aetued 

1,000 

55 

55,000 

45 

45,000 

10 

10.000 

B 

700 

45 

66,500 

85 

59,500 

10 

7.000 

C 

1,100 

78 

85,800 

6^ 

71.500 

15 

!i.300 


2,800 Rs.2,07,100 Rs 1,76,000 Rs 31, WO 


AcimA w/<rr at bu^wd price 

Sales Cost of sales Gross profit 


Product 

Units Umt price 

Amount 

Per unit 

Affloum 

Amount 



Rs. 

Rs, 

Rs. 

Rs. 

Rs 

A 

1,000 

SO 

50.000 

45 

45,000 

5.000 

B 

700 

100 

70,000 

85 

59.500 

10.500 

C 

1,100 

75 

82,500 

65 

71,500 

11,000 


2.800 


Rs.2,02400 


Rs.l, 76,000 

Rs. 26,500 


Standard proportion of margin for actual sales 




A 




1.000V Rii 9.545 ^Rs. 

9445 


B 




700xRs.9.54S ->Rs 

6,682 


C 




1,100 vR,. 9.545 "Rs. 

10.500 ' 


Rs. 26,727 

Ttagsarianoes ate calculated as follows 
Total tektutarttHwiam 



Standard profit 

Ra. 

Actiial profit 

Rs. 

Variaaor 

A 

4400 

10,000 

R«. 540000) 

B 

9,m 

IfiM 

Ri.2.7IO(A} 

C 

iTjm 

14.300 

lltk24OO0P) 



114.31400 

Ra 4430(0) 
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Saki marglH varUuice due to price 



Profit on actual 



sales at bu<lgete4 

Actual profit 


price 



Ri. 

Rs. 

A 

5,000 

10.000 

B 

10,500 

7,000 

C 

11,000 

14,300 


Rs. 26,500 

Rs 31,300 

Saks margin variance due to volume 




Profit on actual 


Standard profit 

at budgeted 



price 


R.S. 

Rs. 

A 

4,500 

5.000 

B 

9,750 

10.500 

C 

12,000 

11,000 


R». 26.250 

Rs. 26.500 

Sales margin variance due to sates mix 



Weighted budgeted 

Profit on actual 


profit on actual 

sales at budgeted 


sales 

price 


Rs. 

Rs. 

A 

9.545 

5.000 

B 

6.6S2 

10,500 

C 

10.500 

11,000 


R.V 26.727 

ks. 26.500 

Saks margin variance due to sales quantities 




Weighted budgeteu 


Budgeted profit 

profit on actual 



sales 


Rs. 

Rs, 

A 

4,300 

9,545 

B 

9,750 

6,682 

C 

12,000 

10,500 


Rs. 26.250 

Rs. 26.727 


Profit vartauee en^tprit statement 
Bttdfeted profit 
iMf Pawoonible vvtenoM 
Sfelet price 
Setae wrtuoe 

rj uaitriiy Re. 477(F) 

MMm 227(A) 


Rs. 4.800(F) 

Rs. 250(F) 


aniJyMS of profit 

fotr R |Mvloitt period m tbe ysfdetidc insteed of stendeids. 


venaii 


fits 


Variance 


Rs. S.OOO(F) 
Rs. 3,S00(A) 
Rs. 3,300(F) 


Rs. 4, 800(F) 


Variance 


Rs. 500(F) 
Rs. 750(F) 
Rs. 1.000(A) 


Rs. 250(F) 


Variance 


Rs.4,545(A) 
Rs. 3, 818(F) 
Rs. 500(F) 


Rs. 227(A) 


Variance 


Rs. 5 045(F) 
Rs. 3,068(A) 
Rs. 1.500(A> 

Rs. 477(F) 

RS.26J30 


Rs. 5,050 


Rs. 31,300 


taking data 
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EXAMPLE 12,12. 

Dtispfte the increase in the sale price of its sole product U the extent of 20%. a company 
finds that it has incurred loss during the year 1978 to the extent of Rs. 4 lakhs as against the profit 
of Rs. 5 lakhs made in 1977. The adverse situation is attributed mainly to the increase in price 
of materials and overhead the increase over the previous year being on the average, 15 and 
10%rcspectivc!v. 


The following figures arc extracted from the books of the company • 



31.3.77 

3 78 


Rs. 

Rs 

Sales 

1.20,00,000 

1.29,60,000 

Cost ot Salc^ : 



Material 

80,00.000 

91,10.000 

Vartsiblo overhead 

20,00.000 

24.00.000 

Fixed overhead 

15,00.000 

18.50.000 


You arc required to analyse the vatiances over the year m order to bring out the reasons 
for the fall in point it C W A Final) 

ANSWER : 


{Atl anwimts in the answer ha\e been expressed in Rs. lakh) 


(i) Sales variance 

Sales during 1977-78 at the previous year’s level of price 

129.60 ~ ~ x 129.60- 108.00 

Sales price variance « 129,60- 108 00 «2L60(F) fl> 

Decrease in sales 120.00- 108,00' 12.00, or 
-10% of 1976-77 sales 

G>ntribution at 1976-77 rate » 120,00- 1 00.00 20,00 or. 

«20/120«»Re. L6 per rupee of sales 
Loss of contribution during 1977-78-* 1/6 v 12 00«2.00(A). . (2) 

Net change of profit due to (I ) and (2) « 19.60(F) 

no Materia! variances 

Material cost at 1976-T7 prioe level-91,10- i£x91.10-79.20 

Material price vafiance-79,20- 91. 10— 11.90(A) (3) 

Material coit in 1976-77 is 80.00 ; on this basis, the material cost during 1977-78 
should have been— (108/ 120) v 80.00—72.00 (allowable cost). 

(This can also be worked out a.s 80 00- 10% of 80.00 >• 72.00. taking dt op of saks by 
10% into consideration). 

Material usage variance-72.00 - 79.20 -7.20fA) . (4) 

(W) Varioble overhead varitmees 

Variable overhead at 1976-77 price level 

.24.00-^x24.00 -21.82 

Eapenditure variance-2t .82-24.00— 2.18(A> (5) 

Allowance cost-20.00- 10% of 20.00- 18.00 
Eflkiency varianoe» I8.00-21.82->3.82(A). . . , , ,(6) 

(ft) Bxed overhead varUmees 


fbuA trvethead at 1976-77 price tevei 


“x 


tl.M» 16.12 
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l»peiMliture variance >16.82 -I8.S0»I.68 (A) (7) 

Allowable co$t-»15.00 

Volume variance»-lS.OO.> 16.82 '•1.82 (A) (H) 

HtcimeUiatloii 

Proitt during 1976-77 

.Add net increase in profit due to saie> 


DtdHCt usage/efflcteucy variance : 
Material 

Variable overhead 
Fixed overhead 


Rs. 7^,000 
Rs. 3,82,000 
Rs. 1,82,000 


Rs. 3,00,000 
(l-)Rs. 19,60,000 

Ri. 24.60,000 


I - iRs. 12,84,000 


Deduct price vanatKc 
Material 

Variable overhead 
Fixed overhead 


Rs. 11.90,000 
Rs. 2,18,000 

Rs. 1,68,000 ( Rs. 15.76,000 


Loss dufing 1977-78 


Rs. 4.00,000 


Mist of the various types of variances has been given in Pig. 12.13. 


EXAMINATION QUiiSTlONS 

1. State what you consider to be the limitation of actual product co>u , lo what extent 
these limitations are removed b> thd use of predetermined cost rate-., and how far 
standard costs may further improve the results of product cost ascortainmciit. 

(f.C.M.A., Pari IV) 

2. What are the tiasic principles that arc common to both Standard Costing and Budgetary 

Control 7 What are the objectives and uses of Budgetary Control ? Mow far is 
Budgetary Ckmttol possible where production IS erratic m nature 7 {t.C.WA., Fmal\ 

3. A manufacturing company is operating a system of cost finding for products What 

changes are necessary to establish a comprehensive ssstem of budgetary oualrot and 
standard cosungt , P»t IV) 

4. (a) Who should participate and what part should each play, in setting standards? 

(b) For a mechanised process requtnng a group of differently graded opmstives 

tabulate possible reasons for deviations from the labour standard, how 

these deviations are differently treated when *e(ting the standard aocbrdtatg to 
ediether (i) perfect, ot (il) atUinable performance is the aim. (f.CMdt., PM) 

5. ft is said that the success of a Sundsrd C'ost Accounting system Is on the 

extent of respondbility which the top management assumes in correcting th^ndiliom 
which came variances from standards. Discuss the extent to »h k 4t * e«#«««lwtH y 
diDiiid be delegated to lower levels, and outl'ne the methods by which tite pe rS rat a noes 
of individuals responsible can be watched. (/.C.fP^., PM) 

6. What information would be required to set a standard mfl ihife ph ir h ^ diet for a 

ooeaideiely new madiinewhkh an engineering company is to make for aeki? Rom 

where would this ittformation be obtained? 

rnieidyow answer in brief numhmed paragraphs. (f.CAM.« /fO 

7. In a ntanuCMtiiriiigacdvfhr, materials are issued only at ilandgfd rates. Whntaiatlie 

Implicatkwis of this method to CoetAccountlna and how be 

udfii that adopted to financial aeeotuting? WuMrate your anMer wMi iH Wd w w* * 
fipinet for an integrated Qfstem of oocooBting. (JIjC,WA.. IHwrft 
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S. You an pnpariog standard product cokt!» for a deportment maoufacturinc 
approximately 100 standard products. There are 12 production cost centres in the 
department, which is served by ancilliary services. The organisation as a whole is 
administered by the usual general administrative (tepartments and executives. 

Details the steps which would be necessary to establish the standard overhead 
oostt for each product, and schedule the information which would be required. 

Final) 

9. What are the probable causes of raw material variances? Illustrate your answer with 

reference to an industry with wliich you are familiar. (I.C. IV.A., Final) 

10. Enumerate the factors which account for variances in the usage of materials and 
labour. What steps are open to management to maintain budgeted profits when 
prices of materials and rate of wages increase due to government action? 

a CW-A., Ftnal) 

11. In any business, an apparent saving lu one cienicnt of cost may cause a loss in anothei 
element of cost, c.g. the use of cheaper materials may result in a lowcr yield of finished 
product, or the use of lower grade labour may result in the wasteful ase of material. 

hxpiain how a standard costing system deals with this fact (I.C.M.A.. Pott IV) 
12 Where macciiais arc accounted for on the basis of standard cost, 

(a) What adiustmenti are lequired foi valuing the closing st^k on cost or lower 
market prices : 

(b) What are generally the causes ot inefficiency in the use of materials that may be 
discovered as a result of investigating material c. jantity variances? 

(J.C.W.A., Final) 

l.L Design a statement to present monthly trading results to the top managemen t of a 
company which uses standard costs and budgetary control. (J.C.M.A,, Inter) 

14 XYZ forecasts its overhead expenditure for a period as under . 

Rs .W,000 for 10,000 hours 
Rs. 27,500 for V.OOO hours 
Rs 25,000 fur 8.000 hour> 

The normal volume of activity is 10,000 hours. During a .-enod, 8,750 hours 
were utilised for a total overhead expendi'ure of Rs. 28,750 of which fixed overheads 
luiafkd Rs. 5,250. 

The standard utilisation of labour hours should have been less by 5 per cent 

Mow will you analyse the overhead variance? (l.C.IV.A., Final) 

1.^. A department in a facloo' working a 40.hour week can employ upto a maximum of 
lOeovksyees. 

In a budget pci lod of four weeks it is expected that 4,000 labour hours will be 
worked, and that production will equal 5,000 standard hours. 

At the end of the period it is found that J,600 'sour hours have actually been 
worked, and production amounts to 4,000 standard hours. 

Present figures to management to illustrate eflicirncy. acbviiy. and capacity usage. 

Show sHiete there is scope for improvement, and indicate how the improvement 
may be efllected. (t.C.lV.A., Final) 

16. A c om pany making bra-st castings keeps stock records, and has a system of standard 
rtMttpg in operation. The $.sndard mixture is 70 per cent copper and 30 per cent 

god it ogp eetpA that in melting and pouring a 5 per cent loss of metal will occur. 


Figmoa Ui respect of a costing period are as follows 

Actual cowmencint stocks 
Aemal pwebaae 
AetuaiiMM 


Copper 
80 tons 
900 tons 
£210,300 


Zinc 
70 tons 
3S0tons 
£23.800 
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Issues (per requisition) H75 tons 38S tons 

Actual stacks at end of period 25 tons 30 tons 

Standard prices per ton £230 £70 

Actual production of bras^ during the period was 1,190 tons 

Present lafornution to managtnKnt showing the gains and losses of all t>pes, in 
resptxt of materials and material costs ont> (ICM A ^ Fiml\ 

A compan> manufactures two standard products, the specifications of which are as 
follows : 

Product A Product B 


Standard cost 
Direct materials 


2 lbs. of X 

3 lbs of Y 
1 hour 
200% 

£5 


Direct materials 4 lbs. of X @ i2s 6d per lb 2 lbs. of X 

0 lbs of Y I3s 4d. per lb 3 lbs of Y 

Direct wages 2 hours iu 5s per hour 1 hour 

Overhead 200 of d leU wages 200% 

Selling per unit £9 £5 

The aLtu«d lesults du<’ing the month were 

Siles of 32,000 unit> uf piodiKt \ t^ (k)0 units ot product B against a sales budget of 
£4000(X\ 

Purchase of 240(XK)!b\ of\ and 135 000 lbs of Y at an actual cost of £241,150 
Matenah addition'll to stand ird issued were 800 lbs of X, and 700 lbs of \ Actual 
wages r-*d were £21,480 

Production w-is 36 000 units of product A and I2,<X)() units of product B. with 83.(X)0 
actual man-hours incurred 

Actual oveihend i icurrcd w is £40,000 igiirwt a budget of £40,000 
You a^c required to : 

(a) Calculate and show the following variances 

(i) sales value , f i) miterafs prcc , (in) matermU usage , (iv) wages rate , 
(v) labour cffic ency , (vi) ov ’‘rhcid expenditure , (vii) overhead e 0 icicfK 7 
fb) Draft the month's prt>h! and lovi account, utilising the standard cost and showing 
th*' variance’* as calculated (/ C A , f/i/er) 

Dch 1 C (a) Yield vanaiKC , (b) Siles volum^ variance 

illus^ritc soar a iswer with an cximple of each calculated from the following 
figures ' 

Budgeted salt s t ,020 units 

Standard yield per hatch 106 gallons 

Actual soles 1 , 1 30 units 

Actual vteld 3,000 gallons 

Standard co>t per gallon 8d pergalhm 

Standard s^lhug p'-ice per unit £5 per unit 

Actual number of batches 30 batches (I C M A , ) 

A plastic Hoir oivcring is produced in rolls, 72 inches wide and 60 feet long Phe 
materials used arc m sed m batches and fed into a continuous processing mactune 
The standard m xturc usi i in a hatch, which should produce 600 square yards of 
floor covering, is as f«>flows 

1,000 lbs mitenal A at 2s per lb 

600 lbs material R at 3s per 1b 

100 gallons mitvYial C at 16s, per gallon 

During a period in which 1,830 standard sued rolls are produced, tftO batches 
of materials were made up, and the actual usage of materials was found to be 
as follows • — 


Budgeted salts 
Standard yield per hatch 
Actual soles 
Actual vteld 

Standard co>t per gallon 
Standard s-lhug p-ice per unit 
Actual number of batches 


114,000 lbs. inat«r»l 

A 

at 

2s. 2d perfb 

75,000 lbs. material 

B 

at 

5s. 2d. per lb 

12,500 lbs material 

C 

at 

17s. per gallon 


Present dgures to mafugeraeiit to explain the vsrianoes arisinf during the period 

Diitinanish between ; 

(e) an cfBefency ratio and 
0 ) an oratiwad e flek e wy rarianoe 
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lllustnto your answer with an example of each calculated from the following figures ; 
Actual hours worked 1 2,gnX) 

Flexible budget-overhead allowances £5,750 

Standard man-hours per unit 200 

Standard overhead rate per standard man-hour l(k. 

Actual units produced SO (LCM.A., Inur) 


21 , The following standard co'>t details apply i<> a nianufacture's product which veils at 


£10. lOs. per unit : 

Kurchave : £ s. d. 

Raw material 15 lbs. at 2^ pci It> 1 lO 0 

Fixing and fastening items : 

bought out finished 6 at 3d. each ] 6 

Wages : direct 6 hours at Uh. pl\ hour 3 0 0 

Overhead 6 hours pt 15s per houi 4 10 0 


19 I 6 


Produe i'j I au* d.'biicd «i’ tictu'il cost, Ciimplcied work is credited at 

standard <»st. 

The details which ffillow relate ro the period under reviesh ; 


Opening ;tock : fin slied pioduct . . 2,000 uniN 

Wi»ik !ivp'i>grcss , Nil 

Budgeted overhead .. £13,500 

Budgeted hours of direct labour . . 18,000 

Budgeted output of finished product . . 3,000 units 

Actual output of finished prvuluct . . 3,400 units 

Sales of fiiushed product , . 4,500 units 

Raw material usage : 5*1,000 lbs. at 2s i>cr lb 


iMXing and fastening items ; bought out finished : 20,000 at : U. each. 

Direct wages : 20,550 hours at 10s. 3d. per hour. 

Actual overhead : £13,980. 

You arc required to : 

(a) journalise the tramaetkins detailed above, and the net ov'erall variance ; 

(b> detennine the variances from the standard for : 

0) raw materials, 

(ti) bought out finished items, 

(fii) wages, and 
(iv) overloads. 

(c) So far as can be derived from the information giv^n. analyse by causes ihc variances 
referred to in (b) above, (/.r..\/,.4., Part IV) 

22. A brass foundrv, making casiings uiiich are transferred to the machine shop of the 
same company at standard prices, uses a standard costing sv-stem. Basic standards in 
regard to materials, stocks of which arc kept at standard prices arc as follows : 
Standard mhtture 70!J Copper 

30% Zinc 

Standard prkM Copper £240 per ton 

Zinc £65 per ton 

Staadud toss in melt 5% of input 

Pigoret to r espect of a costinf; period art as follows : 

Commencing stocks : Copper 100 tons 

Zinc 60 tons 

PinWifitg stodc^ Copper 110 tons 

ZioeSO tons 


44 
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STANDARD OOfltIMd 


Purohase : Copper 
Zinc 

Metal melted 
Casting produced 

Present figures showing : (a) material price variance ; 

W material mixture variance 
(c) material yield variance. 


300 tons, cost £73;D0 
100 tons, cost £d4s0 
400 tons 
373 tons 


(/.C.M.^.,P«rr/K) 


23. A small company making a single standard product, produces accounts for a costing 


period as folloors : 

£ 

Direct material 396 

Direct wages 396 

Variable overheads 970 

Fixed overheads 320 

Profit 48S 

Sales 2,970 


The original budget was in respect of 1.000 units per period, but during this peiiod 
only 960 units were produced and sold. 

Standard direct wages rale is 6s. per hour and standard variable overhead rate 
IS lOs perhour. 


Cost vanances during tbe period are as follows : 

Cain 

£ 

Losses 

£ 

Material price 

— 

4 

Material usage 

— 

S 

Wages rate 

10 

— 

Labour eflideavy 

— 

30 

Variable overhead price 

40 


Variable overhead cificieiicy 

— 

50 

Fixed overheid cost 

— 

20 

Sales price 

30 



From this information prepare for the period the original budget and budgeted 
u>st of actual sales and prepare a statement showing all standards in respect of the 
product. (l.C. M.A., Fart IV) 

24. A gang of workers normally consists of 10 men. 5 women and 3 boys, paid at standard 
hourly rates of 8s, 6s, and 4s. respectively, in a normal working an^ of 40 hours 
the gang is expected to produce 1,000 units of output. 

in a certain week, the gang consisted of 13 men, 4 womeo and 3 boys ; 72 hours 
were worked ; actual wages paid amounted to £230 ; 1,000 units of output were 
produced. 

Present information in respect of labour cost vanaocc arising daring this period. 

25 . A foundry producing casting of a standard alloy uses standard costs. The standard 
mixittre is as follows : 

40% material A at £300 per Ion 
30% material B at £100 per ton 
10% material C at £420 per ton 
20% screp metal of this alloy. 

It » expected that from eadi diarge there wilt be a 3 % toss in melt, 33% tnil be 
TCtumed to scrap stock (runners, heatLs, etc.) and 6Q% will be castioig. Scrap <3 

aediled and charged at the standard average cost of tte metat adanm. 

In a certain period the foUowiag materials are paidiMed gad oaed : 

380 tom material A at £310 per too 
330 tons material B at Clio per ton 
$0 tom material Cat d^porioa 
200 tgm scrap meigl (d atgBOmd ^ 
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Fiom this material, 60S tons of good castings are produced and 340 tons of scrap 
metal are returned to scrap metal stock. 

Present information to management showing standard metal cosu. and variances 
from standard in respect of this period. Pi, IV) 


26. Calculate the variances in the following cases and add your oomments : 


Materials : 
Wages : 

Trained labour 
Untrained labour 
Overhead : 


Standard 

400 lbs. at Rs. 2 per lb. ; 

80 hrs. at Rs. 1.50 per hr. ; 
600 hrs. at Re. 0.90 per hr., 
700 hrs. aURe. 0 95 per lir. ; 


Actual 

420 lbs. at Rs. 2.10 per lb. 

70 hrs. at Rs. 1.50 per hr. 
620 hrs. at Re. 0.90 per hr. 
720 hrs. at Re. 0.90 per hr. 

(Af.Com., C,V,) 


27. A factory works on the standard costing system. 

The standard estimates for materials for manufacture of 1,000 units of a 
oommodfty ts 400 kg at R>. 2.50 per kg. 

When 2,000 units of the commodity are manufactured, it is found that 820 kg. of 
materials are consumed at Rs 2.60 per kg Calculate the mat^ial variances. 

(Af.Com., C.f/.) 


28. An Engineering works has a standard costing system for its single output Their 
standard was as follows : ~ 

Standard direct labour cost per unit— 20 hours at Rs. 1.50 per hour. 

Standard material cost per unit— 20 tbs. at Rs. 2 per lb. 

Standard overhead rate at Rs. 3 per standard labour hour. 

The following operating data were taken for November, 1967 
In process at 1st November, 1967— Nil. 

Completed during the month — 1,000 units. 

In process at 30th November. 1967—100 units on which 50% work is completed 
and for which all materials were issued. 

Direct labour cost was Rs. 32,000 at Rs. 1.60 y>ci hr. ; 21,000 lbs. of materials 
were issued at Rs. 1 .90 per lb. 

Actual overhead— Rs. 64,000. 

You arc required to prepare a statement comparing Actual and Standard costs of 
production for November, 1 9b7 analysing \’arianccs on materials, labour and overhead 
costs. 

Note * Work-ln-procc^s at 30th Nowmber, 1967 may be valued at standard cost. 

(I.C H'.A.. Inter) 

29. A system of Standard Costs is adopted by S & Co. Lid. for the four weeks ended 31st 
March, 1970. The following was their Trading and l*rofit and Loss Account : 


Materials ooosumed 
Direct Wages 
Fixed Overhead 
VwWUaOtierheMl 
Prafit 


Rs. 


Rs. 

3,14,800 

Transfer to Sales Dept. 


1.41.750 

(9,000 units of finteh^ 


94.000 

31.000 
1,18,450 

articles ^ Rs. 100 each) 

9,00,000 

9.00,000 


9,00,000 


You are abo (WnWied the following Infoonatkm :~ 

<a) Tbeartidesii»nulhctaiedartldertkadandoo«mrdctk>narei^^ 

P^ a rtp>c t iit. TJjuft wM no opening or closing wort-in-iiiwiww. 
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(b) The SuuKbrd fvoductKm capacity is 10,000 units for a four week period, and Ike 
Standard selling price is as below : 

Iter Unit 

Rs. 

Diiect Material. 25 kgs. at Rs. 2 per kg. 50 

Direct Wages, 5 hours at Ks. 3 per hour 15 


Fned Overhead 10 

Variable Overhead 5 

Standard Cost of Sales gO 

Standard Profit 30 

Standard Sale Price 100 


(c) Actual tigures per unit of product were : 

Direct Material, 26 kgs. at Rs. 2.2U per kg. 

Diiect Wages, 41 hours at Rs. 3.50 per hour 

You are required to draft a Trading and Profit and Loss Account on Standard 
Cost lines, showing the variances contributing to the actual profit obtained. 

{M.Com,, C.U.) 

30. A dtcmicals company manufactures two sorts of crop spray. 

You are required from the infonnaiion given to : 

(a) Calculate the difference in total sales margio between the budget and the actual 
results : 

(b) Analyse this difference into variances due to : 

(i) selling price ; 

(ti) cost of sales ; and 
(lii) sales quanttiv (mixture). 

Date : 

Budget Actual 


Salc6. in gailen^ 

Type A 
20.000 

Types 

IS.000 

Type A 
15,000 

TypeB 

\9JM> 

Per gjillon : 

£ 

1 

£ 

£ 

Selling price 

S.80 

8.40 

6.20 

7.70 

Cost of sales 

2.60 

4.30 

2.30 



iWM.A., Afitaf) 


31. A compau> manufactures a product by passing raw materiats tlirooid> » of 
processes. 

Materials used consist of thr*. c basic materials as follows : 

Siandarifrkt 


Mattrial 


ptr ton 
£ 

A 

30% 

30 

B 

»% 

SO 

C 

30% 

TO 


Then is an expected (standard) loss of 12% m proewsing. 

Standard costs are in operation, and during one moailt 90 trufitn of lO tons 
an put into process. 

Cominencing stocks are : 

MattrM Ton 
A 10 

0 30 

C M 
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Purchases during the period are : 


Material 

Tons 

Cost 

£ 

A 

400 

12,500 

H 

250 

10,400 

C 

200 

14,750 


Material Tons 
A 460 

B 260 

C 180 

Actual production amounts to 7H8 tons of finished product. 

Stock-taking reveals the following stocks at the end of the period : 

Material Tons 
A 5 

B J5 

C 85 

Present ujju'cs to mj iagcmcnt, showmg actual costs. slaj>dard costs and all 
variances, assuming that there is no work-in-progress at the beginning and end of the 

if.C.M.A., Final) 

32. A company manufncturcs two pioducls Stanco and Actco. It budgeted to produce 
five batches of Stanco and six batches of Actco c«\ch month. The standard material 
details for each product are as follows : 



Stanco 


Actco 



Percentage 

Standard price 

Percentage 

Standard price 

Material 

used 

per ton Material 

used 

per ton 

S 1 

70 

£ 6 A 1 

40 

£ 15.00 

S2 

30 

£10 A 2 

60 

£ 18.50 


Loss IS 10'’i 

of input 

I OSS is 5% 

of input 


Actual details of production for May were 
C^onsumption : 

Stanco 


Material Tons used / 

5 1 300 

52 200 
Output : 

455 tons from 5 batches 


Actual price 
per (on 
LI 
£9 


Material 

A 1 
A2 


Tons used 
300 
300 


Actual price 
per ton 
£ 14 
£19 


568 tons from b batches 


Thera were no opening or closing stocks of finished products. 

The cost aooountant has commenced the co.. epilation of the Profit and Loss 
Statement for May as given below : 

Profit and Loss statement for the month of May. 

Stanco Actco Total 

L t L 

Budgeted sales 15,750 34,200 49,950 

Sales variances 320(F) S52(A) 232(A) 


Less Standard cost of sales ; 
Direct materials 
Direct labour 
Overheads 
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StModard Pro6t 

Fkuduciioa variances : 
Materiois : Price 
Mix 
Yield 


Labour : 

Rate 

•10(A) 

55(A> 

95(A) 


EfiiciOficit 

60(F) 

45(F) 

10S(F) 

Overhead : 

: Fxpendifure 

45(A) 

40(A) 

«4(A) 


Efficiency 

200(f) 

100(F) 

300(P) 


Capacity 

OtKA) 

140(A) 

230(A) 


Total 

— - 

— 


Actual profit 






n. 

aar ■» 

am •« am 

sru Mm mm 


Note : Adverse variances arc indicated by "A*' and favourable variances by “f 

(a) Compile the standard product costs for a standard batch of 90 lor < output 
of Stanoo and a standard batch of 95 tons output of Actco. 

(b) Complete the Piro6t and I^ss Statement for May. (t.C.M.A., liurr) 


33. A company operatinp a standard cost system uses sUndard direct ways rates of : 

Per hour 
£ 

Department : A 0.73^ 

B 0.70 

C 0.75 

During the month of November there svas produced . 


R 


Departmern : A 
B 
C 


Then sms storked : 


Standard hours allosved 
180 dozen at 270 per gross 
30 gross at 26 per domi 
9,600 units at 130 per lOO units 


Actual hows 


D epat tBe a t; A 4,080 at 

B 9,900 at 

C 11,000 at 

You are nouired to calculate aad present to storks maMgat, — „ j 

form for each departmeot and in total the etandard value of ptodueBoa tad the 
anuopriaia variaiKm stlikii arise. trur) 


Aefoai hourly 
state rdki 
£ 

0.75 

0 . 0 ^ 

OJO 

In 


A oomfMuy iKodiKiim a siagfo prodnri ai^ripaied ocrtaih ilnontt of ptofli on ah 
eipaeted praduetioo and sala of 10,000 unite, hut fosmd on actual Omt the 
tamd om fo IM mudh beiour eiiMctatioo. Flnifo folloittag partiBnInNb 
}ioh mu lUQUfmd to drwr tm p rcooneiliatiM hetsweo the coa B u a »* 8 astud aai 
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budgeted profitt expteining the variations due to the various causes. You are also 

required to determine in particular, the material price variance, wage rale variance 

and sale price and volume variance : 




Anticipated 

Actual 

Units 

80,000 

70,000 

Net selling price per unit 

Rs. 40 

Rs. 72 

Material per unit 

Kgs. 4 

4 

Rate of material per Kg. 

Rs. 4 

R$4.50 

Labour hours per unit 

5 

4.50 

Rate per labour hour 

Re. 1 

Rs. 1.20 

Variable overheads per labour hour 

Rs. 1.60 

2.00 

Fixed overhead per unit 

Rs. 2.00 

Rs.2.40 



(/.C.B'./I., Inter) 

35. PH Ltd. has furnished you the following budget for its mechanic shop for an average 

month 



No. of direct workers 


40 

Working days per month 


25 

Norma* hoii • !»■•» day 


8 

Downtime budget 


10*/: 

Budgeted efliciency 

one standard hour per 


actual hour worked 

Budgeted overheads p.m. 



Fixed 


Rs. 28,800 

Variable with operator hours 


Rs. 39,600 

Variable with output 


Rs. 14,400 

The actual data for the month of November, 

1982 aic as under 


Net operator hours worked 


5,000 

Standard hours produced 


5,200 

Overheads incurred : 



Fixed 


Rs. 31,000 

Variable with operators hours 


Rs. 28.000 

Variable with output 


Rs. 10.000 

Frepare a report to the departaMBal manager settimt out the analysis of variancee. 



(l,C.tV.A.,FlHal) 



CHAPTER li 


UNIFORM COSTING AND INTER-FIRM 
COMPARISON 


Uoiform Costiqg. Uniform costing refers to the use by several undertakings 
of the same costing principles or practices. It is not a distinct or separate method 
of cost accounting but is only a particular technique that applies the usual 
accounting methods like process or job costing, standard costs, budgetary control, 
and margina] costing. The main feature of uniform costing is that whatever be 
the method of costing used, it is applied uniformly in a number of concerns in 
the same industry, or even in different but similar industries. This enables cost 
and accounting data of the member undertakings to be compiled on a comparable 
basis so that useful and crucial decisions can be takc.n. The principles and methods 
adopted for the accumulation, analysis, apportionment, and allocation of costs 
vary so widely from concern to concern that comparison of costs is rendered difficult 
and unrealistic. Uniform costing attempts to cstabhsh uniform methods so that 
emnporison of performances in the various undertakings can be made to the 
comm<m advantage of all the constituent units. 

Scope of Unlfonn Costing. Uniform costing methods may be applied 
in (i) a single enterprise having a number of branches or units, each of 
which may be a separate manufacturing umt, (li) a number of concerns in the same 
industry bound together through a trade association or otherwise, and (Ui) industries 
whidi are similar in nature such as gas and electricity, various types of transport, 
and cotton, jute, and woollen textiles. In the first type of organisations, the parent 
or head office usually controls the operation of the uniform costing system. Where 
the products manufactured by the branches are identical, inst^laticm of uniform 
methods does not present any difficulty. Even in cases where the nature of the 
products manufactured by the various branch units vary, there might be several 
common processes or operations, or comparable machines and services which may 
be standardised and uniform costing made applicable to them. In short, the 
need for application of uniform costing system exists in a business, irrespective of 
the ciicnmstances and conditions prevailing therein. In concerns which are 
members of a trade association, the procedure for uniform costing may be Revised 
and controlled by the association or by any other central body specially fbrmed 
for the purpose. 

Requisites fw iMtallatioa of a Uniform Costing System. The organisqtional 
set up for implementing the principles and methods of uniform costing raa^jf take 
different forms. It may range from a small association of a number of concerns 
who agree to have uniform information regarding a few specific cost acconnting 
aqiects, to a large organisation which has a fully develops scheme covering all 
the a^ects of costing. The success of a uniform costing system wiU depend upon 
the foOowiag 

(9 Theieslioiildbeaspirttofmutaaltrust. co-operarion, andnpolicyof 
give and take amongst the participating members. 
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(ii) There should be a free exchai^e of ideas and methods. 

(iii) The Wgger units should be prepared to share with the smaller ones, 
improvements, achievemaats of efficiency, benefits of research, and 
know-how. 

(iv) There should not be any hiding or withholding of iid'ormation. 

(v) There should be no rivalry or sense of jealousy amongst the members. 

The cost structures obtaining in the various member units which decide to 
have a uniform system vary widely and even in cascb where the units manufacture 
identical products or are engaged in common processes, the individual costs may 
be different. In the application of uniform costing, the fundamental requirement 
is, therefore, to locate such differences and to eliminate or overcome, as far as 
practicabie. the causes giving rise to such differences. The likely basic reasons 
for the differences may be as follows 

(i) Size and organhational set up of tlu bmiiwis: In a small firm, several 
functions are combined and performed by a single individual, whereas 
in big concerns there is usually, a division of labour ; a work may be 
broken up into a number of elements or components, each of which is 
performed by a number of individuals. The number and size of the 
departments, sections, and services also vary from one concern to 
another according to their size and organisation. Then again, the 
spendmg level in larger undertakings i.s higher ; such concerns are 
more liberal in matters like employment of staff, and fixation of their 
pay scales, and provision of amenities. 

The difficulty in operating uniform cost systems for companies 
that vary widely in regard to size and type of business may to some 
extent be overcome by arranging the various units in a number of size 
or type ranges, and applying different uniform systems for each such 
type. 

(ii) Methods of production : The use of different types of machines, plant 
and equipments (for example, one concern may have at its disposal 
automatic machines, another may use ordinary machines, whilea third 
one may employ only manual methods), degree of mechanisation, 
difference in materials mix, and sequence and nature of operations and 
processes are mainly responsible for the difference in costs. 

' (Hi) Methods and principles of cost accounting applied : It is in this sphere 
that the largest degree of difference arise>. Undertakings manufacturing 
identical or similar products and having the same system of cost 
accounting would generally employ different methods of treatment of 
expenditure on buying, storage, and issue of materials, pricing of stores 
payment to workers, basis of classification and absorption of 
overi)^ calculation of depreciation, charging rent on freehold or 
teaadiold assets, etc. 

Oevered by iMform Cost System. There is no system of uniform 
costing that may be found to fit in all circumstances. The system to be installed 
should be tailoied to meet the needs of each individual case. The extent to which 
UAiformity should be achieved in regard to the various aspects of cost accounting 
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depends mainly on the purpose for which uniform costing is required. For 
example, if it is desired to install uniform costing in order to have a means of fixation 
of common prices for the products, uniformity to the extent it is necessary to find 
the costs of products will suffice, and member units may not be interested 
in achieving uniformity in other respects, say, in the costs of cost centres. The 
latta will, however, be necessary if comparison of the performances of cost 
centres is desired. 

The essential points on which uniformity is normally required may be 
summarised as follows 

(i) Whether costs are required for the individual products, i.e. for the 
cost units or for cost centres. 

(ii) The method of costing to be applied, i.e. whether job costing or 
process costing, or a variation of either of the two is to be employed. 

(iii) The technique employed, viz. standard costing, marginal costing, 
historical costing, etc. and the method of treatment in cost accounts 
of the variances from standard costs. 

(iv) DefinTcions of the various elements of costs, i.e. direct materials, 
direct labour, direct expenses, manufacturing, administration, selling, 
and distribution costs. This would cover the definitions of direct and 
indirect material and direct and indirect labour. 

(v) Items to be excluded from costs. 

(vi) The basis of departmentalisation. 

(vii) The basis of allocation of costs to departments and of service 
department costs to productiort departments. 

(viU) The basis of apportionment of production department costs to cost 
units, i.e. the basis for recovery of overhead and the method of 
treatment of uiider*and over-absorbed overhead expenses. 

(tx) The methods of application of administration, selling and distribution 
overhead to cost of sales. 

(x) The method of valuation of work-in-progress. 

(xi) The methods of valuation of capital assets and computation of 
depreciation and rates of depreciation. 

(xii) Method of treatment in costs of interest on capital and notional rent 
of owned building and premises. 

(xiii) Methods of treating cost of spoilage, defective work, scrap, and 
wastage. 

(»v) Treatment of research and development costs. 

(xv) Methods of remunerating the workers. 

(xvO Methods of accounting of overtime pay, bonus and dther 
miscellaneous allowances paid to workers. 

(nriO Whether purdiase, material handling and upkeep expensei are 
added to the cost of stores or are treated as oveihead expenses, 
(xeiii) The system of materials control— pricing of issues and valuation of 
stock. 

(xtx) Ttogyriem of classifleadon and coding of acXMnmts. 
fjaly The method of recordiiig eccoontiiig 'infottnatKm (t.i. lnU|rtted 
toeowaihil systenj). 
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UirifonB Coat Maoual. For the eflicient management of uniform cost 
programme, a cost manual that lays down the recommended cost accounting 
plan and the procedure for operating it, is developed and circulated to the 
participating concerns by a central body, viz. the coordinating organisation. The 
cost manual serves as a formal evidence of the uniform system agreed upon and 
is of immense help in guiding the participating firms to arrange thdr systems of 
accounting so that the uniform principles are correctly applied. The manual 
describes, among other things, the scheme and the method of its administration 
and the procedure to be followed for regular collection, analysis, and reporting 
of cost data, and their interpretations to the member units. The size, form, and 
contents of a cost numual vary depending mainly upon the type and extent of the 
uniform plan and the method of presentation of the figures. A schedule of main 
and sub-headings for a typical uniform cost manual is illustrated below ; 


A. Introduction 

Siatemcnt of objectives and purpose of the system. 

Scope of the system. 

Advantages to be derived. 

Educating the managcinent to appreciate the system 

Ideas on selling the system to the management and the extent of co-operation expected 
from the member units. 

B. Organisation 

Organisation for developing and operating the system, i.e. wfaeUtc’' 'he system is to be 
installed and operated by 4 team of cost accountants drawn from the sarious units within 
the industry or by outside cost consultants. 

Stages in which the system is to be introduced. 

C. Accounting system 

Oeneral princiides of accounting adopted. 

Nature coding system. 

Termiaotogy to be used. 

Qassiflcaiioa and description of accounts. (A complete chart giving detailed exNanations 
of the nature of transactions booked to each.) 


D. Cost accounting system 


Method of oostlfig used (i.e. job, process, standard cost etc.) 

Reletioa between cost end flnaaeial aocounts. 

^retaoi of intetratioa of accounts. 

noeaelal period to be taken. 

lieme to be OTchided from or included In costs, 

Qaarifioation of depeitmeius (e.g. producing and service depettments). 

MaterU oost>-treatfnent of handling and storage costs, scrap, defect^ wdrfc, wiste, idd 
tosses, prktag of materiel issues, clanificelion of direct end indireet matsrinis, etc. 

Labour coit—dirsct and In^reci wages cUssificathm, treatment of idle time, overthne and 
ahift allowuiioai ; treatment of labour related costs, as for eKtiniile, dearaem aUowaacg 
mAtoavapair, 



700 


UNIFORM COSTING AND INTBR-FIltM COMPARfSGf^ 


Omliead— classificktioD, ooHection, apportionment, and allocation of overhead to 
production, fiaitlied foods, and cost of sales ; method of allocation and apportionownt of 
service department expenses to producing departments ; calculation of depreciation, 
method of revaluation and accounting of depreciation on machines that outlive their lives, 
i.c. madtines whidi are at nil book value but are still serviceable ; administration and 
selling and distribution overheads. 

E. Presentation of information 

Forms and contents of statements to be prepared and dates of submission. 

Reports to shareholders. 

Reports to management. 

Operation and production costs. 

Cost ratios. 

Other finandal ratios. 

Supplementary information. 

F. Miscellaneous 

Advantages and Limitations of Uniform Costing. The advantages of uniform 
costing system are^mantfold. These are summarised below : 

(i) Uniform costing is a useful tool for management control. Performances 
of individual units can be measured against norms set for the industry 
as a whole. In fact, uniform costing assists in the standardisation of 
operations and preformances in the industry. 

(ii) It avoids cut-throat competition by ensuring that competition among 
member unit.s proceeds on healthy lines. 

(iii) Weaker member units can take advantage of the efficient methods 
of production and production control of the better managed units so 
as to increase their ov\n efficiency. This provides stabUity in the 
industry. 

(iv) Research and development on a large scale is possible only in big 
companies. The fruits of research and development carried out by 
bigger organisations may be shared by the smaller units. There is a 
pooling of resources leading to economy in the industry as a whole. 

(v) By showing the one best way of doing things, uniform costing 
creates cost consciousness and provides the best system of cost 
control and cost presentat'on in the entire indu.stry. 

(vi) It enables furnishing of suitable statistics to the Government whenever 
called upon to do so. This is particularly useful when the OoveDunent 
desires to obtain data for ensuring effective price control, fimitar 
considerations apply if it i.s proposed to give protection or subiidy to 
a particular industry, to fix import license quota for scarce malerub, 
or to deal with such other connected matters. 

(vii) Uniform costing simplifies the work of wage boards set op to fix 
minimum wages and fair wages for an industry. 

(viti) Prices based on uniform information may te taken to be reliabie 
and representative of the whole industry. This creates customer 
confidoice and improves relations between the cummer and the 
business. 
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(ix) Uniform costing assists in educating the less informed units in regard 
to cost accounting methods. Individual units need not indulge in 
expensive experimentation to achieve efficiency. 

(x) In the mixed economy in India where public undertakings operate 
side by side with the private sector undertakings, uniform costing 
enables a comparative assessment to be made of the two sectors. 

(xi) In the case of amalgamated companies or in companies that have 
seveial factories or ui>its under their control, introduction of uniform 
cost system proviilcs a ready means of comparing production efficiency 
and protluction costs. This would enable the concerns to effect costs 
reduction and also to plan properly the production programmes of 
the individual factories. 

Unifoini CO t svsletn has. hovjevei, ceitma Iniutuium end diMuhatUagcs. 

Thcte arc : 

(i) Practices as necessitated by conditions and circun%tances vary in the 
industry front one unit to another. The factors leading to the differences 
among the member units such as location, age and conditions of the 
plants, nature of the labour force, capital investment, and degree of 
raechamsation ate :iomc(imcs so vvidc that it becomes difficult to have 
an efficient unifoim system that would be suitable for big and small 
concerns alike. 

(ii) For smaller units, the cost of installation and operation of a uniform 
system may not be commensurate with ll.c ad' antage''. dcrivwl. 

(m) If comfrfetc agreement belw-een the members is not fotthcoming or if 
due to mistaken notions on their parr, some reservations are made, or 
if some informanon is vvithheld on grounds of scciccy or privacy, the 
statistics presented cannot be relied upon. This weakens the uniform 
system and reduces its usefulness. 

(iv) Uniform costing may create condition that are likely to develop 
monopolistic tendencies within the industry. Prices may be raised 
artificially and supplies curtailed. 

Ialer>nmi Comparison. Imci-tiim compariwn is the tecliiuque t>y which 
the perfonnanccs, efficiencies, costs, and piofits of various concerns in an industry 
are studied on a voluntary basis by exchange of information and a relative 
comparistm is made. Inicr*riim comparison iiatuially follows a uniform cost 
system ; in fact, uniform costing ts the foundation stone over which inlerfirm 
comparison is developed and applied in a wider field. Inter-firm comparison 
is usually made in coto with the help of ratios without disclosing or passing on 
the absolute data obtained from one business to another. For this purpose, data 
are ooneetwl from the participating companies by a central coordinating 
orgtnisatioR and are analysed and presented in a suitable form to ail the member 
units so that eteh firm may con^utre its own performances and results with those of 
the met Thii enaMes the wnkcr units to probe into the reasons leading to at^ 
thort'condnfi so that icmedial measures may be taken to overcome or dimmate 
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them. Thus, inter-firm comparison is a to(fi for control — control by con^mring 
own performances with those of other competitors in the field, for increasing 
efficiency and thereby maximising profits. 

Confarabliity of Finns. In order to obtain the best results from a system 
of inter-firm comparison, it should be seen that the participating orgaaisatimu 
are sufficiently coaqMunble. One important point which should be kept in view 
is that comparison should always be made on a like to like basis, ^terprises 
engaged in the same industry provide ideal comparable data though differences in 
size, methods of production and distribution, use of plant and equipments, and 
operation in different areas present some difficulty. In such cases, a reasonable 
extent of comparability may be achieved by classifying the concerns into a number 
of groups on the basis of size, amount of capital employed, and location of the 
firms. 

Inter-firm comparison can also be profitably made in respect of concents 
engaged in different industries though the scope and area of comparison in such 
cucumstanoes are Evidently narrowed down. Individual costs may not be 
omiqMrable but certain ratios such as profit to capital employed, operating profit to 
operating assets or different types of expenditure to total sales may be found useful 
for locating spots where it may be possiUe to achieve economies. 

Necessity for tater-FIrm Convorisoa. Inter-firm comparison solves many 
problems of a concern by indicating the efficiency of production and selling, 
adequacy of profits, weak spots in the organisation, etc. A question may, however, 
be asked as to why is it necessary to have a system of inter-firm comparison for 
control when the cost accountant has at his command, so many other methods of 
control like standard costing, budgetary control, etc. The answer is that firms 
that optfatc a system of standard costing, and so consider that little will be gained 
by participating in a scheme of inter-firm comparison arc living in a closed house. 
A standard set within a fiim is based on own knowledge, skill, and experience, 
with reference to the conditions prevailing inside the firm. Such a sian^d may 
perhaps be suitable for the purpose of internal control, but its validity cannot be 
accepted unless it is compared with a yardstick ; the norm set in other comparable 
firms provides such a yardstick. Intcr-firm comparison enables the management 
to challenge the standard which it has .set for itself and to improve upon it ig the 
li^t of the information gathered from more efficient member units. 

Bcqaireiiicnts of an Intcr-Firm Comparbon Scheme. In the instolittion 
of a scheme of inter-firm comparison, the foliowing essential points are be 
considered 

1. Jhe nature and extent of irformation to be coUeetedfrom the parOdphdng 
fims. The earlier use of inter-firm comparison war linfited to credit nttinig or 
oedtt eoatrd and investment analysis, for which puipose, the puMished afipounts 
of tile coc^panies were taken and annual ratios surveys were eowlMled by 
otguisatkms. The scope ol inter-firm comparison has siiioe g rown lapUly and 
time is pmetkaib' no linut to the mftmiiation thatean be ciidiiiiied uadir an 
iaiaririti oomparisan seheiw. The nature and extent infonaation ooitialid 
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from the paitidpating firms depend upon the needs of the management, comparative 
importance of the information, and the efficiency of the central organisation 
responsible for coUcction of data. The main point to be kept in view is that only 
the barest possiUe information should be collected. Obtaining a mass of 
may be confusing ; some of the information collected may not be utilised fully or 
^nfully and the cost of collection may be prohibitive. 

Another consideration is that the scheme of collection of data should be 
comprehensive. There are numerous factors in a concern which interplay and 
unless the scheme covers all such related factors, the results may be misleading. 
For example, a low percentile of wastage in manufacture may be accompanied 
with high machine costs. Any intcr*firm comparison of cither wastage or machine 
costs in isolation without showing the relationship between the two would, therefore, 
be meaningless. 

No standard list of comparable data that would suit all industries can be 
given. The general lines on which information may be collected are given below : 

(a) Information regarding costs and cost structure as obtained in the case 
of uniform costing. 

(b) Labour efficiency and labour utilisation. 

(c) Machine efficiency and machine utilisation 

(d) Raw material consumption. 

(e) Wastage. 

(f) Inventory. 

(g) Return on capital cmplu>ed. 

(h) Liquidity. 

(i) Reserves and appropriations of profit. 

(j) Creditors and debtors. 

(k) Methods of production and technical aspecS 

2. The organisation rcsptmihlc for the collection, coorJmation, and 
presentation of information. Intcr-firm coinp,irison has made a rapid headway 
in the developed countries and special organisatums have been set up to look 
after the task. In the U.K . for example, there is an organisation known as the 
‘Centre for Intcr>firm Comparisons’ which undertakes this work by direct 
arrangement with individual fums or by rendering consultant services to the 
trade associations. It also carries out research, organises seminars, conferences, 
etc. on inter-firm comparison, and provides a fund of information for the benefit 
of the warious industries. There are other similar organisations like the British 
Federation of Master Printers and the British Steel Founders* Association which 
undertake inter-ikm comparison work for the members in particular industries. 

Hiottijh in this couitfry there is no organisation like the Centre for Interfirm, 
Comparison, efiToits on the lines are being made by several trade and 
OMnuftKturfaig osaoeiationa, Ambers of commerce, the National Productivity 
Cottocil, and the research and statistical wings of several commeroe and trade 
journals and periodicals. The latter compile and puUtsh perkxfically ustful 

*h>tisdc» as avoBiddc from the annual accounts and reports of indiiddual companies. 
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Comparable information is obtained from these journals on the basis of whicli 
the management of a concern may carry out a ‘self analysis’ of the busmen by 
comparing its own performances with those of others in the line. 

3. Method of collection and presentation of information. Information is 
sup[riied by the participating firms to the central organisation at regular intervals. 
The required information is generally standardised and is given on a suitably 
designed standard form circulated earlier to all the firms. Sometimes, a questionnaire 
is issued by the central organisation and the firms are asked to send replies to the 
questions. Information may also be collected on the spot by fieldworkers but this 
is an expensive procedure. As the compilation of information involves time and 
expenditure on the part of the participating firms and the co-ordinating centre, 
the frequency at which each information is to be supplied should be fixed 
according to its utility and the cost thereof. Information is usually collected once 
a year because mwy of the figures are obtained from the annual trading and 
profit and loss accounts and balance sheets of the companies. 

On receipt in the central organisation, the information is properly sorted 
out, and relevant ^ata in the form of a consolidated report are issued to the 
individual firms. The information, which is kept absolutely secret, is supplied 
only to the members and no unauthorised person is given any access to it. 
’Usually, ratios and not absolute figures are supplied by the firms. Absolute 
figures even if supplied are not passed on to other members. As a further 
safeguard, each type of ratio is allotted a code number, each firm is known by a 
number, and its identity is not rescaled in the reports made and sent out by the 
central organisation. The key to the firms’ code numbers is not suppli^ to 
individual firms so that each firm knows its own number but is unaware of the 
indentity of other firms whose figures it receives for comparison purposes. 

The presentation of figures to partidpating members should be so designed 
as to show variances f rom the norms. The variances may be of two types, namely, 
those which are anticipated due to basic differences in the nature of the particular 
firms, and those which arise due to efficiency or ineffidcncy in performances. 
The latter type of variances needs to be investigated and explained. 

Scheme of Management Ratios for Inter-firm Comparboo. As stated 
previously, one of the important points in inter-firm comparison is to ensuri that 
similar or like to like data are taken so that the comparison is not vitiated 4ue to 
factors which differ from unit to unit. Comparison of absolute figures wihout 
taking thrir rdationship into account with one another is meaningless.* For 
example, any comparison of the number of workers, capital invested, jUrect 
wages, or material costs in widely differing units conveys no idea. Thc( best 
method of inter-firm comparison is, therefore, to establish suitabie refatiiWhips 
between the various factors in a firm and compare each such relatioiishiis with 
those obtaining in the other member units. The ratios would, therefore; hMPrs** 
the relative eflktency of the firm and would assist in ptaiining. A git Ht to the 
basincss trend may also be prgsnded if managetBent ratios ate ce a ip a r sJ from 
period to period. Most of the items appearing in the Tiad^ and Profit and Loss 
Aeoonst of a eoocera may be shown against aoiuhle Imett sttoh « 
houta. labour how*, number of direct workers, quantity of sak^ or pt irrw t i ff’ 
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of sales. Similarly, ratios like proflt per unit of product, profit per unit of sales, 
profit per rupee of capital invested, and output per worker, ail of which provide 
useful indices for measurement of performance and efficiency, may be utilized 
for the purpose of intcr-firm comparison. 

A scheme of management ratios operated for mtcr-firm comparison is 
described here. The scheme is based on tJic practice followed by the British 
Federation of Master Printers which adopts the so-called ‘pyramid structure’ of 
ratios. The most important ratio is the return on capital employed fi.e., Net 
profit! Capital employed) which gives a measurement of the oserall pciformance 
of a concern. This ratio, which forms the top or apex of the pyramid structure, 
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I'lg 13.1 l^r«unid Structure of Ratio'' 

Sole . l^t level showit the primary ratio. 

2ii(i level indicates explanatory ratios au.'ounting for i. make-up of the pr .mary ratio. 
3rd level consists of general explanatory ration aict>uniing for differences in the 
explanatory ratios. 

4th level contains specific cxplanator> ratios aocounimg for diil'crcnceN m general 
cxptafiatofy ratios. 

further analysed into tlw following two constituent ratios which form the 
i>ecoad levd of the pyramid (see Fig. 13.1) : 

Pwht Saks 

f}ales Ci^iat employed 

Ewh of the above two nuiot is fhrtber broken down to the third levd and 
lo the fovrth and sttbaeywmt fovels, if necessary, as illustrated in the *pyrunid*. 
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the above mentioned ratios, a large number of other ratios may be 
computed for the purpose on inter-firm comparison. Some of these are listed 
below by way of illustration : 


1. 

Current assets 
Current liabilities 

(Current ratio) 

14. 

Cost of raw malcrmls 

Man hours or Machine hours 

2. 

Liquid assets 

Current liabilities 

(Liquid ratio) 

15. 

Coht of raw materials 

Qua^ty produced 

3. 

Sundry debtors 


16. 

Cost of scrap 


Sales 



Cost of raw materials 

4. 

Average collecium period 

17. 

Wages per employee 




18. 

Plant value per employee 

5. 

Cost of sales 

Average inventor) 


19 

Net sales per rupee of selling costs 

6. 

♦ 

I>cbt capital 

Lquity capital 

(Equit) ratio) 

20 

Advertising costs 

Selling costs 

7, 

Earning per share 


21. 

Operating profit per cmplovcc 




22 

Overtime man hours 

8. 

Dividend per share 
EVice per share 

(Dividend yield) 

23. 

Quantity of scrap 

Quantity of raw materials 

9. 

Value of direct materia} 

24. 

Quantity produced 


Value of production 



Total pii^uction capacity 

10 

Direct matciiai per worker 

25. 

Co.vt of rejection 

C\>si of priKiuction 

11. 

Output per worker 




12. 

Cost of production per hour 

26 

Power amsumption 

Machine hours 

13. 

Idle time 


27. 

Maintenance cost 


Total time 



Cost of production 


The particular ratios to be used in an inter-firm comparison schefne are 
selected carefully on the basis of (i) widest possible uniformity available among 
thedifibrent participating firms, (ii) the objectives for which inter-firm oompafrison is 
being made, and (iii) the individual problems and requirements of the parti^pating 
firms. It may be emphasised here that the various terms should be properly 
defined so that the information submitted by the participating units ^ be 
suflkiently comparable. For the purpose of presentatim, the median and the 
first and third quartiles are worked out in respect of the set of figures for every 
ratio. The data rdating to a ratio received from the various units are arranged in 
order of magnitude from the lowest to the highest. The figures anmurittg at the 
mkt^flat and at <me-fowth and thiee*fowtbs positions down this am^ or line of 

fignies represent toe mediaa, and thn fitst and third quaitilea rfsptolWely. Th« 
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median represents the average after eliminating the effects ol any extreme items, 
while the quartilcs aie indications for the paiticipants to find out their own 
position in the range. 

F'lguies in respect of each ratio are worked out on the above lines and 
presented to the participants together with their own individual ligurcs. An 
illustration showing the form of presentation of ratios is given in Fig. 13 2 If fiim 
code no 4 be assumed to be the own concern, it will be seen that the profit of the 
concern is very low compared to the median The reasons are low turnover, high 
cost of miinufacturc and high admimstration, selling and distribution costs. In 
turn, the high manufacturing cost appears to be due to high wage cost. The 
operating assets of the concern, both current and fixed, also stand at a higher 
level An example illustrating the methods of calculation of various ratios is 
given below : 

EXAMPLE 13 1 

The BaliiKO Sheet and Profit & Loss Account ol Ciotast Limited toi the vear eiuliiig 
31st December H82 are given below 

. Balance Sheet as on 31.12 82 


/ uihthties 

Rs 


Ks 

Lquity Share Capital 


Land d, Build'ng 

2,85 OOU 

80,000 Ordinary Shares of 


Plant Machinery 

5,60,000 

Rs« 10 each paid 

8,00,000 



7% Pref Share Capital 


f urniCurc & Fixture 

t»7,000 

20,000 Sliares of Rn 10 




each fuUjt paid 

2,00,000 

Motor Vehicles 

35,000 

Reserves JL Surplus 

3,25,000 

Investment at Cost 

6X,O0i) 

Unsecured Leans 

2,44), 000 

Stock, Stores and Work-in-Progitss 

5,1001X1 

Sundry Creditors 

4,35,000 

Sundry Debtors 

5.15 000 

Outstanding Expenses 

4(>,000 

Bills Receivable 

60tX)0 

Pros ision for Taxation 

80.000 

Cosh m hand 

24,000 

Proposed Dividend 

i.io.noo 

Cash at Bank 

vSSO'M* 

Total Liabilities 

22,36,000 

Total Assets 

22.36,CX)0 

Proht Sl Lo>s \c<x»unt fur the vear ending on Ust l>cccmbcr, 1*>S2 


Dr 

Rs, 

Cr 

R 

To Opening Stock 

1.50,000 

By Sales 

41,50,000 

To Purchase 

12,75,000 

By Closing Stock 

1,75,000 

To Direct Wages 

6,00,000 



To Factory Expenses 

12,95.000 



To Gross Profit 

10,05.000 




43,25,000 


43,25,000 

To SelHng Sl Distribution E xpenses 

5,20,000 

By Gross Profit 

10,05,000 

To Adnunistration Expenses 

2,80,000 

By Other Income 

25,000 

To Net Profit 

2,30,000 

(Interest) 



10,30,000 


10.30,000 

To Provisjon for Taxation 

SO.OOO 

By Net Profit 

2,30.000 

To Proposed Dividend 

1,10,000 



To Oeneral RcMrve Transfer 

4O4IQ0 






2,30,«» 



INTBR-FIRM CX)MPARISON 


709 


Nate;l. Depredation hAi been fully provid^^ 

2. Administratioii Expenses include Rs. 4S«000 Interest on borrowings. 

From the aforesaid details and under Item 3 of the Annexure to the Cost Audit fRcport) 
Rules, 1968, as a Cost Auditor of the Company - 

(a) Determine Capital employed. Net Woith and Profit before Tax, and 

(b) Calculate various Ratios as required under the Rules. (f c. W.A,^ Final) 


ANSWER ; 

Capita! Fmphyed : 

Rs. 

Rs. 

1 and 8c Building 

2,85,000 


Plant 8 l Machinery 

5,60,000 


Furniture Sc Fixttiic 

67.(KX) 


Motor Vehicles 

35,000 


Total Fixed assets 


9,47,000 

Stock, Stores Sc Work-in-Progress 

5 40,00(» 

Sundry Dehtoi s 

5,15,000 


Bills Receivable 

60.000 


Cash in hand 

24,0fX) 


t ash at Bank 

85,000 


lo^al C'uirent As,v;is 

• 

I2.24,m 

loldl Assets .If brnik value 


21,71.000 

Srindr) Creditors 

4,35,000 

Outstanding exjvnscs 

46,000 


Provivion for Taxation 

80.000 


Ffoposed dividend 

1.10,000 


ioh'il ( uffcnt Imbtlifics 


o.7l,0iy» 

( '.ipdal employed 


I5,00.00t3 


Net Worth 

Preference Share Capital 
Equity Share Capital 
Reserve* & Surplus 
Net Worth 

Profit (before tax) 

Net profit as per Profit & Laks Account 
Add : Interest on borrowing 

fytduct ; Interest h Other income 
Profit befme tax 

<•) Profit on Capital employed 
(ii) Profit to Sales 

(lit) (''unrent Assets to Current Liabilities 

(iv) Net worth to long term borrowing and tiahilitie* 

(v> Net worth to Capital employed 


Rs. 

2,00,000 
8,00,000 
',25,000 
13,: 5,000 
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(vi) Cost of Production to Capital employed 

Cost of production is calculated as follows : 

Opening Stock l»5O»O0D 

Add : Purchases 12»75,000 

Deduct : Closing stock 1JS«000 


Consumption of Materials 12,50,000 

Direct wages 6,00,000 

Factory Expenses 12,95,000 


Factory Cost 31,45,000 

Add : Administration Expenses 2,35,000(Excluding Rs. 45,000 as interest diarge) 
Cost of Production 33,80,000 

(vii) Cost of Production to working capital 100-611- 

Advantages of Intar-Firm Comparison. A scheme of inter-firm comparison 
combines the advaptages of a uniform costing system and the bencAts arising out 
of the use of ratios. The advantages of uniform costing were discussed in a 
previous section of this chapter. The following additional advantages are obtained 
from inter-firm comparison 

(i) Inter-firm comparison makes the management aware of its strength 
or weakness in relation to others in the industry. I f some ratios demot 
show a favourable trend, further probing is done in regard to other 
ratios till the causes leading td weakness are revealed. Remedial 
action may be taken thereafter to improve performance. 

(ii) Only significant facts are reported to the management. Ratios which 
do not vary significantly from the norm may be ignored and efforts 
concentrated only on a few ratios. 

(iii) Information about the industry is made available without the fear of 
disclosure of data of a confidential nature. 

(iv) Spedalised knowledge and experience of the central organisation are 
available. A fund of statistics is oifered and reporting of figures and 
interpretation thereof is made on a specialist’s lines. 

(v) The industry as a whole benefits due to increased productivity, 
standardisation of methods, and elimination of unfair competition 
and weak selling. Reliable data enhance the bargaining power of 
the concerns in dealing with the Government and other parties. 

(vi) Inter-fiim comparison assists in identification of industrial siclchess 
and gives the warning signal on time so that remedial measures nu^ be 
taken before the breaking point is reached. Numerous external and 
internal factors contribute to the sickness of an industrial unit but the 
general indicatioas of an iiqieading sickness in a unit are : 

Drc^ In Iwoduction and reduced productivity ; 

Slow movement cC stocks 
Hnge inventmy butld-ap 
Abnormal^ hicraue in ditbtors ; 


,Rs. 3^, to, 000 jooa, 225 V 
Rs. 15,00,000 
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Dday m paymeat of labour and government dues for want of funds ; 

Frequent resort to loans; frequent requests for additional limits on 

overdrafts ; 

Non-payment or delayed payment of sundry creditors ; 

Non-payment of interests due : 

Irregular depreciation ; 

Fall in profit margin ; 

Lower ^vidend ; 

Fall in market price of shares ; etc. etc. 

The impact of the above signal is reflected in the management ratios 
compiled for the purpose of inter-firm comparison. For instance, quantity 
produced in relation to total production capacity, wages per employee and output 
per worker will point out any fall in production or productivit 3 , the current and the 
quick ratios will indicate the position of liquidity of the firm, the increase in the 
average number of days of collection will show an adverse position so far as 
credit collection is concerned, a reduced inventory turnoser will indicate the 
reduction in the \clocity with which inventory moves in t^e concern and the 
build-up of heavy inventory and so on. 

Limitations of Inter-Firm Comparison and the Difficulties involved in its 
Implementation. The mam limitation of inter-firm comparison methods arises 
due to the difference in the nature of the participating units. This makes 
comparatively difficult and in such cases, the ratios arc likely to be ineffective. 
Efforts should, thcicforc, be made to arrive at fundamental uniformity in the 
matter of accounting methods and in the presentation of results. 

The practical difliculties that arc likely to arise in the implementation of a 
scheme of intcr-firm comparison arc : 

(a) The top management may not be convinced of the utility of mter-firm 
comparison. 

(b) Reluctance to disclo.se data which a concern considers to be confidential. 

(c) A sense of complacence on the part of the management who may be 
satisfied with the present level of profits. 

(d) Absence of a proper system of cost accounting so that the costing 
figures supplied may not be relied upon for comparison purposes. 

• (e) Non-availability of a suitable base for comparison. 

These difficulties may be overcome to a large extent by taking the following 
steps : 

(i) 'Selling' the scheme through education and propaganda. Publication 
of articles in journals and periodicals, and lectures, seminars and 
personal discussions may prove useful. 

(ii) Installation of a system which ensures complete secrecy. 

(Hi) Introduction of a scientific cost system. 

EXAMINATION QUESTIONS 


1, Uniform costs are generally regarded as costs possessing the maximum degree of 
inter-boaiaess oomparabUity. How is this comparability achieved 7 What are the 
conditions desirable for its application? (/.C.IKvt., FbuO 
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2. To ensure effecttve price control the Government desires that different units of a 
certain industry shoidd follow uniform costing methods. 

What arc the points of agreement on principles, which different units should 
conform bek re they adopt uniform costing procedure. (/.C. IF A,, Nnal) 

3 Hic members of a federation of manufacturing concerns have agreed to have uniform 
method of costing in their concerns. As a Cost Accountant of the federation, what 
principles would you decide to be followed in order to achieve the object of proper 
comparison of cost, before introducing the uniform method of costing? 

(/.r . him!) 

i Define 'uniform costing’. What are the fundomentai principles that will require to 
be decided upon before a uniform costing system can be devised for member concerns 
m an industry / 

List three industries in India where uniform costing s>stem can be employed with 
advantage. Give reasons. {IC H' A ^ Hnai) 

5 It IS considered desirable to desclop and appl> uniform costing methods m the various 
steel plants in the country, taking due note of the ditferencc m the size and process of 
production in the units. Give a broad outline of the mjjor steps to be taken for the 
succcvsfui introduction of uniform cost accounting in this held (I C A , final) 

6 You have undertaken ati finvcstigatioii on behalf of a trade association tn order to 
esUbli^h the possibility of recommending uniform costing methods for the trade, and 
>ou are soflsfied that such metht>d$ arc practicable. You arc next called upon to 
write a uniform costing manual for circulatam to members of the association 

Draft a schedule of main and sub-headmgs for the manual and indicate bricflv the 
points to be covered under each heading. (/ CM A , limih 

1 A manufacturing compan> has three textile mills — one cav h in C afeutta. Bombas and 
Delhi — producing entirely different ivpcs of textiles. D.scuss tn what txicnt umfoim 
cost accounting meth4>ds could be of advantage undci such circumstances 

(/C B 4 ^ I mat) 

8 State as full> as possible what you consider aie the adsantages and disadvantages ot 
uniform costing to (a) in individual hrm (b) an industry, and (cj the public 

(I CM 4 , final) 

9 You arc the Co^t Accountant of a cement company having six different cement 
factor.es all over (ndi,^, and want to introduce a svstem of uniform costs WVjtc a 
short note to >our manigcr outlining the advantages of doing so (/C ^ A , Inter) 

10 The Managing Director of a Company which has factories located at various places 
in India, fuels that he is not getting adequate information about then relative 
performance though in each factory there is a good accounting and costing system 
Write to htm a report outlining a system of intra^firm comparison and analysis of 
certain key ratios m order to assess the relative perfomiance of the various factories 

(iCWA.,NtiaD 

1 1 . What are the purposes of inter-firm comparison ? What procedure would you follow 

for this? a.CIV.A,, final) 

12. To what extent can intcr-firm com; arison be mode useful in the case of concerns which 

differ widely in sire and mwihods of production and sales? Outline the prclifnnary 
steps to be taken for employing a scheme of mter-finn comparison for a group df such 
concerns. U CW.A., Finat) 

13. 


14. How could mter-hrm comparison be made useful for the measureineiit of prodildivity 7 

15. Sickness in industry is not a sudden phenomenon Early symptoms can always be 

detected and remedia) measures taken to prevent sickness. Discuss with exami^ 
bow far the study of accounting ratiof and inter4fain comparbon helps in this 
**®‘‘®“* U.CWA., rutOi 


How would infomution available from publiihed aooouni, of Joint Stock Cbml^niev 
be used by you as a Cost Aocxiontant for comparing with perfomunce of your coi^pany 
and suggesting improvement of profitabdity? (/X‘ WJi., fbtet) 
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16. You have the foltowing ioformation on the performance of Prosper Cb., as also the 
industry averages. 

(a) Determine the indicated ratios for Prosper Co. 

(b) Indicate the Company's strengths and weaknesses as shown by your analysis. 


Balance Sheet as on 31.12.1982 

Rs. 

Equity Share capital 24.00,000 Net Fixed Assets 12,10,000 

10% Debentures 4,60,000 Cash 4,40,000 

Sundry Creditors 3,30,000 Sundry Debtors sisoiooo 

Bills Payable 4,40,000 Stocks 16,50.000 

Other Current Liabilities 2,20,000 


38,50,000 38,50,000 

Statement of Profit for the year ending 31.12.1982 


R"; Rs. 

55,00,000 


Ij’ss : Cost of goods ssild • 



Materials 

20,90.0tK> 


Wag'S 

13.20 000 


Factory 'Jverheads 

6,49,00<f 

40,59.000 

tiross profit 


14,41.000 

Less : Selling and Disinhu'iou cost 

5,50,000 

Administration and general expenses 

6,14.000 

11,64,000 

Lirnings before interest and taxes 


2.77,000 

/rw : Interest charges 


46,000 

Farnings before taxes 


2,31.000 

Tax 


1,15,500 


Net Profit 

1,15.500 

Ratios Caynsidered 

Industry 


Current assets, 'Current liabilities 

2.4 


Sales/Dcbtnrs 

8.0 


Sales, 'Slocks 

9.8 


Salcs/Total asscus 

2.0 


Net Profit/SiUes 

3.3% 


Net Profit/Total assets 

6.6% 


Net Piofit/Net worth 

10.7% 


Total DebtHTotal assci)i 

63.5% 



U.C.W.A., FUuT) 



CHAPTER 14 


COST AUDIT AND MANAGEMENT 
AUDIT 

COST AUDIT. Cost audit is defined as the verification of cost accounts 
and a check on the adherence to the cost accounting plan. It will be seen from 
the definition that cost audit performs two functions. The first function is to 
verify that the cost accounts have been correctly maintained and compiled 
according to the cost accounting system employed by the concern. The second 
function is to see that the costing plan laid down, i e. the prescribed routine of 
cost accounting is carried out. A third objective of cost audit, which in fact 
is the purpose of all types of audit, is to detect errors and prevent fraud and 
misappropriation. 

The cost acaountant plans the system of cost accounting. He selects a 
method of costing most suitable for the business, lays down the \arious routines 
and procedures to be followed, and designs the forms and documents to be used 
for the collection, allocation, and apportionment of costs and the presentation of 
results in an appropriate manner. The best of the plans will not, howevei, 
succeed unless it is rigidly followed and action is taken to implement it on proper 
lines. Important decisions made by the management sometimes involve heavy 
financial outlay. Unless it is ensured that the figures furnished by the cuvt 
accountant are correct and accurate and arc worked out m a manner consistent 
with the plan, the decisions based upon unreliable cost data may lead to serious 
consequences. Errors, inconsistencies, malpractices, and fraud in compiling and 
fumisUng data make a costing system ineffective. In all costing procedures there 
is the usual provision that one set of figures be automatically cross- checked with 
another m order to ensure accuracy, and sometimes the work done by one clerk 
may be checked by another as a matter of routine. But all these cannot be 
foolproof methods and it is only an independent system of cost audit that con 
prove to be effective safeguard against errors and deviations from the preconceived 
plans. 

Types of Foactioiial Audit. The various types of functional audit may be 
classifi^ as follows : 

(i) Propriety Audit : Propriety audit, sometimes also known as Higher 
audit, is concerned with the audit of such qctions and plans of the managiment 
which have a bearing on the finances and expenditure of the concern. An ihtm of 
expendKore may have been properly sanctioned and it may be duly support by 
vouchers. Yet it may not be able to satisfy propriety audit if the wisdom df the 
management in incurring the expenditure is challenged. Propriety audit judges 
whether or not a particular exp^ture would give optimum restdts and wllether 
any other {dan could better these results. It questions all expenditure to find out 
whether way unsound decision was taken due to error of judgenuat or sudh other 
reasons, that was not in the best interest of the oonqiany. In this manlier, 
propriety audit safeguards the tax payen* mon^and the sbaie4iolden* capital. 
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00 ^Bfideney (or Performance) Audit : EflSdency audit consists of the 
appraisal of perfmrmance to determine whether the plan has been executed 
efficiently. It is not enough to see that expenditure is incurred according to the 
plan but that the results obtained are as they were planned. Broadly speaking, 
efficiency audit starts with the examination of the plan (which may, for instance, 
be in the form of linancial or other funaional budgets), and extends to the 
comparison of the ^ual performance against the plan and the investigation into 
the reasons for variances. Such comparisons may also be made with reference to 
the performances during different periods or may be extended to inter-firm 
comparison between units of the same industry or of different industries. 

Efficiency audit is of particular significance in industrial concerns, and it 
ensures that real economy has, in general, been effected in all the spheres in the 
business ; every rupee invested in capital or other fields yields the optimum 
return and the investment in different spheres is balanced, adeq..atc, and optimum. 
Efficiency audit also checks up whether job evaluation and merit rating have 
been introduced on correct lines and are teing rigidly adhered to. 

(ill) Operational Audit : Operational audit appraise# the activities of 
each operational area of the business, such as production, engineering, sales, 
accounting, administration etc., in relation to the overall objective of the concern. 
It also checks whether the control systems introduced for the various business 
operations are working satisfactorily, the aim being to improve the system and 
the operations, whereser possible. 

(iv) Voucher Audit : Voucher audit is primarily an integrity or honesty 
audit carried out with reference to vouchers. This is the basic routine check 
which ensures that the tramiactions of a business are correct an't truthful and arc 
duly supported by vouchers, receipts, etc. A transaction is consid»Ted to be valid 
only if it is supported by a voucher which should be in the proper form drawn in a 
proper manner and properly authenticated. 

(v) Regulation Atulit : In Government departments and Statutory bodies, 
sets of rules and regulations arc prescribed which govern the day-to-day operation 
of these organisations. In the private sector also, drills and manuals lay down the 
detailed procedure to be followed in respect of items and transactions which are 
not already coveted Government legislations like the Companies Act, various 
Labour Laws, etc. Regulation audit ensures that these rules and procedures 
are correctly mid faithfully adhered to. 

(vi) Sfattat^y Audit : Audit conducted in u. lordance with the provisions 
of any Act ot Statue laid down by the Government is termed Statutory audit 
The Componiea Act (Sec. 224) requires that the prescribed books and accounts 
maintained by a company be audited by specially appointed auditors. The 
statutory auditor ensures and satisfies himsdf that the company's accounts have 
been correctly omnpiled so as to exhibit a fair and true view of the affairs of the 
company. This audit Is normally confined to the audit of the financial accounts 
of the mmpany, i.e. its Profit and Loss Account and Balance Sheet and the 
uocouots and documents leading to their compilation. 

An tmanAnfmA of the Companies Act, 1956, (Sec. 113B) has made the audit 
of the coat aooouiita of oertain estaWishroents (to be notified by the Central 
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Oovemment from time to tioie) compulsory. Statutory audit of companies now, 
therefore, covers the financial as well as the cost accounts of those companies. 

Statutory audit of the accounts of the Government departments and statutory 
bodies is conducted by the representatives of the Comptroller and Auditor General 
who is directly responsible to the Parliament. 

(vii) Social Audit : Tlie duties and obligations of man as a social being 
have been recognised through ages. The concept that has grown now is that 
because of its operation within the four walls of the society, a business, like an 
individual, is also a social entity and as such it should be bound by certain social 
codes and should be made to discharge its responsibilities towards society. The 
primary objective of a business is, no doubt, to run the organisation economically 
in such a manner as to maximise profit but in addition to the operational and 
commercial functions which it performs to achieve its ubjecti>e, it should take 
such actions that would benefit the society. Some of these actions may be : 

(a) Maximising production, reducing costs, and improving quality of 
products. These would benefit the consumer who will have unintenupted 
flow of goods in his hands at reasonable prices. 

(b) Maintaining industrial peace and working on such projects that would 
generate more employment. 

(c) Development of backward areas. 

(d) Welfare measures for employees and their dependant^. These would 
include training, education, health schemes and recreation facilities. 

(e) For the conununity : Spreading education and literaty. rural -uplift, 
adoption of villages, furtherance of cultural pursuits etc. 

(f) Anti-pollution measures and maintenance of ecological balance. 

(g) Donations and charity. 

(h) Building estate and township. 

Wltile some of the measures enumerated above will not impose any financial 
burden on the business, most of the actions would involve costs ; weial costt as 
these are termed. Social audit covers both cost and non-cost aspects of social 
perfonnance and in addition to the usual routine of checks over expenditure, 
oversees ; 

(a) how far the social obligations have been met, and 

(b) whether costs incurred have been commensurate with the benefit 
rendered to the society (social cost-benefit analysis). 

latcraal Aadit. Audit may be external, i.e. conducted by outside parties 
or organisations, or h may be internal, i.e. conducted by persons who are in the 
eniploy of the business. External audit may be perform^ under orders pf the 
Government, by necessity, or by choice. Statutory audit is, as a rule, carriad out 
by outside auditors who are not regular empicqnws of the concern, Sometittws, a 
firm of auditors or consultants may be requested by the management to cdiduct 
the audit of a specific sector of the business or to carry out an audit investifation 
for a specific purpose. 

Most concerns have their own sttdT for internal audit. The scope and 
objectives of internal audit vary hi different concerns according to requirements 
of the management. In senne underUdcingi, the hdetnal auditor and the cost 
auditor are two separate indivkhtals ettfrusted with separate ditties and 
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responsibilities, while in some others, both functions are combined and performed 
by one and the same person, viz. the internal auditor. 

Internal audit carries out an appraisal of all the activities of a concern or of a 
part thereof, as desired. It assists the management, particularly the top level 
management in ensuring that the b&siness is running according to plan. The main 
objectives of internal audit are summarised below ; 

(i) It ensures by vouching, the correctness of accounting transactions 
and data, and exercises checks to see that budgets have been correctly 
drawn up. It detects errors including errors of principle. 

(ii) It detects and prevents fraud. 

(iii) It ensures that accounting is done promptly and according to schedule. 

(iv) It improves personnel efficiency. 

(v) It facilitates cost control by checking up whether the prescribed 
control plans, procedures, and policies arc proper’y adhered to at all 
levels of management and remedial measures are taken promptly. 

(vi) It carries out a continuous appraisal of the accounting system and 
focuees attention on the weaknesses of the system. It pin-points 
lacunae and loopholes so that points of wastage an^ excess expenditure 
may he plugged in. The appraisal assists the management in toning up 
general administration. 

(vifj It watches whether the policies laid down are properly communicated 
to lower levels, and errors, inefficiencies, and deviations from the 
norms are rc|Xirted without delay to the higher lex els of management 
.so that responsibility may be promptly fixed. 

(viii) It verilics the physical existence of stock and assets. 

rite routine of internal audit includes, (i) the review of '!,e organisation, 
procedures, and methods, (lil audit of assets and liabilities like vash, inventory, 
sundry debtors and creditors, fixed and other assets, loans, share capital, and 
reserves, and (iii) audit of income and expenditure. 

Intwaal Audit vis-a-vis Statutory Audit (or External Audit). Though the 
internal auditor and the statutory auditor operate with common interests in the 
field of accounting, and both of them apply similar methods like examining the 
internal checks, vouching, verification, and observation, there are some basic 
diifcrenccs between the two. The features which distinguish internal audit from 
Statutory audit may be summarised as follows 

(i) The scope of work of internal audit is usually wider and is laid down by 
the management, whereas the wwk of . dutory audit is limited to that 
stipulated by the Statute. An internal auditor goes into detailed 
investigation and unlike the statutory or external auditor, his function 
is not limited to simple verification and checking but he also comments 
on the eflkiency and nature of the management. 

(ii) It evidently follows that the internal auditor is responsible to the 
management but the statutory auditor not being an employee of the 
concern, is independent and is responsible to the shareholders only. 

(iii) The methods of approach of interna! audit and statutory audit are 
diflerent. The internal auditor concentrates on internal control and 
internal checks and gives attention mainly to prevention and detection 
of errms and frauds. 
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(iv) Internal audit is not compulsory and a business is not bound by law to 
employ internal auditors. 

(v) Intern^ audit is helpful for «temal audit ; it furnishes important 
technical and accounting information. The external auditor may not 
have to go into detailed checking of items already covered in internal 
audit. 

(vi) Internal audit may be concurrent or continuous. Though responsible 
for complete audit, external audit may be satisfied with only percentage 
or test audit if a reliable system of internal audit exists in the business. 

Internal Audit and Internal Check. Sometimes, internal check is confused 
with internal audit. Although both internal audit and internal check constitute 
parts of the complete system of internal control established for the efficient conduct 
of the business, the meaning and scope of the two are quite distinct. While internal 
audit refers to the wider functions which are performed by specialist internal 
auditors, internal check refers to a narrower field and is limit^ to purely routine 
tests and checks carried out for the purpose of detection of errors, malpractices, 
fraud, etc. Intemdi checks form a part of the duties of the internal auditor but 
even in those concerns where there is no comprehensive system of intern^ audit, 
there would be some sort of a system that would ensure, through internal checks, 
the accuraqi of the financial transactions, and the accounting data. Internal 
< .ledcs are excercised in accordance with certain basic principles, some of which 
arc as follows 

(a) Work done by one individual is checked by another. The check may be 
carried out by the senior staff and may either be a complete check or 
only a sample test rffieck. 

(b) A cycle of work is so divided and distributed that work from one stage 
is passed on to another individual for independent check and further 
processing. This also obviates the risk of manipulation of posting in 
documents, ledgers, etc., which is present when one individuaJ handles 
more than one stage of a work. 

(c) Authority to sign documerus such as materials requisitions, invoices, 
cheques, etc., to handle stores and cash, and to incur expenditure is 
clearly defined. A list of individuals who are delegated authoriQf for 
different purposes should be maintained. 

(d) There is a system of reconciliation of iffiysica] balances stores, eash, 
etc.) with the ledger or book balances. 

Set^ and ftncthMe of Coal Anffit. Cost audit is concerned mainly irith 
propriety and efficiency audit. It attempts to ascertain the profitability of the 
concern and to improve it Cost audit covers the entire Add of costmg, cost 
control, and cost presmitatton in an undertaking. Some of the areas wlUch may 
be examined by the cost auditor are detailed below : 

1. Imentory cf Stores and Work4ts-Progress 

(!) Siseoftlwinvantoiy vfs4fVbtheprodiKliooprottSBHBe;iicedfitrf«AieUeaintia». 
The openiiia iMdc of stores shoaM be ccMBBieBturaie whh (be vehnoe of prodoetkNi. 

(il) EffidsneyorthepiovMouiaf iKoeedBte. AneeanondodpieeedttrefbrpiovMenbif 
AchiM take late aeoMnU dw (Uloofng 
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(b) Optimum order size. 

(c) L^time. 

(iii) Adequacy of the procedure adopted for obviating possibilities of loss or pilferage of 
materials lying in Stores and Shops. 

(iv) Reasonableness of quantity of scrap, waste, etc. arising in course of manufacture. 

(v) Proper system of return of scrap and waste arising in production to Stores and their 
correct allocation/credit to the production orders against which they arise. In case of 
transfer of materials from one job to another, the correctness of the transfer voucher 
should be examined. Transfer vouchers and other stores adjustment documents 
should be properly authorised and immediately recorded. 

(vij Scientific method of issue of materials from Stores to production shops. All issues 
should be properly authorised and all materials requisitions checked before issue of 
materials. Consumption of indirect materials and consumable stores should be 
within the standard or budgets* 

(vii) The method i\( pricing of issues ; whether pricing is correctly done in accordance with 
the method prescribed. 

(viii) Posting of documents, c.g. materials requisitions and goods rec eived notes in stores 
ledger and bin cards on a day-to-day basis. 

(IX) Correct valuation of closing slock and its exhibition in the Trading and Profit and Loss 
Accounts and Balance Sheet. 

Ihc following pi>iuls in regard to stock in hand should be seen : 

(a) Whether ph>^ical st<Kk verification correctly carried oiJ. 

fb) Whether the closing stock is priced correctly in accordance with the prescribed 
priKtdurc of valuation. 

fc) Whether the non-moving store is normal compared to the average rate of 
consumption. If not. whether proper action lor disposal of surplus stores has 
been initiated. 

(x) Accurate phvsical vcnficaiion of '^UKk of work-in-progress, which should agree with 
the cost records, 

fxi) Correct valuation of the wtirk-in-progress with reference to the stage of completion 
of a job or prvKcss and the cxpciulituie booked in the cost cards. 

Tendency to vitiate Naluati«>n of work-in-progress .o as to manip»»l .tc profits should 
be detected. 

(XII) Reasonableness of the volume of wx>rk-in-progrcss in comparison to the value or 
volume of finished production. 

(xiii) Correct computation of material usage and price variances. 

2 . Labour 

(f) Maximum utilisation of labour and reduction of labour cost. (This covers both 
manual and machine hour utilisation). 

(ii) Measurement of the ctliciency of production and productivity, and comparison with 
standards or norms in order to take corrective actions promptly. 

(ill) Correct booking of labour cost with regard to job/time card.s or tickets. Correct 
classification into direct labour costs. 

(iv) Agreement of gate time with job time. 

(v) Revealing of idle capacity. 

(vl) Effect of working overiimc and in shifts. 

(vii) Accuracy of calculaitofi of wages from job cards and time-sheets. 

(viii) Precautions against irregularities and fraud in wage payment. 

3 . Owrtiead 

(0 RfOper cliaaiilcatlon and booking of expenditure in accordance with the prescribed 
01) Prepantion of uverhoid budgets on correct lines. 

(iii) Comparison of aettMti citpcndiiure with biktgett or standards in order to see that 

there ai« no variations and that all varialiom arc e^ained. accounted 

for, tnd ranedial msaMiM taken. 

(hr) Tli*iM*m(itofoveiliea4a*penditttre<osnpafediolhevolon»eofo«lput. 
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(v) Correct allocation or apportionment of overhead expenditure to production, 
administration, selling and distribution ; allocation to producing and service cost 
centres ; apportionment from service cost centres to producing cost centres, and 
recovery of overhead from cost units at correct rates. 

(vi) 'Correct allocatioa of overhead expenditure to work-in-progress. 

4. Setting, Distribution, and Administration Expenses 

(i) Careful preparation of budgets after making a proper market study. 

(ii) Performance evaluation to see results of market study. 

(iii) Scrutiny to see whether actuals deviate fiom the budgets or standards. 

(iv) Size of advertising expense and justification for it. 

(v) Size of sales and distribution expenses in relation to production and market. 

5. Capital Expenditure 

(i) Propriety and authority for procurement of new plants and machinery and buddings. 

(ii) Correctness of accounting of expenditure with reference to vouchers, capital orders, 
etc. 

(iii) Accounting of purchase cost and charges for transport, erection, etc., to capital heads. 

(iv) Proper maintenance of plant records. 

(v) Discarding of old assets. 

(vi) Correctness Of depreciation rates and their calculations. 

(vii) Physical ^rifkation of fixed assets. 

6. Utilization of Capacity, Plant and Equipments 

(i) Justification or reasonableness of idle capacity. 

<ii) Reasonableness of the expenditure on tools (whether tool costs arc propei ly charged to. 
production costs proportionate to the services rendered). 

fill) Optimum utilisation of resources ; investigation of reasons for non-utilisation. 

(iv) Reasonableness of expenditure on maintenance, repairs, replacement, etc. 

Cost Audit and Financial Audit Compared. The primary function of cost 
audit and financial audit is the same as that of any audit, namely to carry out 
an independent scrutiny of the relevant accounts of an organisation. The ba.sic 
principles adopted are common to both types but they differ from each other in 
the methods of approach and the purpose they are required to serve. As audit 
follows accounting, financial audit covers the financial accounts just as cost audit 
covers the cost accounts. Besides, there are certain particular features which 
distinguish cost audit from financial audit. These are : 

(i) Financial audit is more of a honesty audit. It aims at securing the 
correctness of the recording and accounting of transactions through 
vouching. The procedure consists of ‘vouching’ and ‘ticking' all 
transactions appearing in various forms, documents, and vovchers. 
Cost audit, however, mainly lays stress on propriety of expenditure 
and efficiency of performance. 

(ti) Except for the final profit and loss account and the balance' sheet, 
financial audit is not concerned n^ith the forms of the various p^mary 
accounts from which these two are built up. Cost audit goes iito the 
designs of forms, records, and documents. Financial audit is usially a 
postmortem check to see that expenditure recorded as having bt^ 
incurred has actually bera incurred. It it oonoemed with part data 
only and has no suggestions to make for the ftituie. On the other 
hand, cost audit has a forward aj^xroadi. 

(iii) The basic dilTereiioes in the aoooontittg afqiroach to certain cost 
factors such as in the matter of valuatioa of ito^ and ticatment of 
items like intgiest, dept«iiatioiw under- or over^nbeorbed overheads. 
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deferred revenue expenditure etc. are reflected in the difference in 
the approach of cost audit and financial audit. 

Advantages of Cost Audit. The objectives of a system of cost audit and 
the advantages derived from it are given below : 

For the management 

(0 As in the case of any system of audit, cost audit assists in detection of 
errors and malpractices. Concurrent or continuous cost audit 
prevents manipulation and fraud. 

(li) The cost data gain a high degree of reliability. The audited figures 
provide reliable data for the preparation of accurate cost reports and 
returns for presentation to the parties interested. The inventory 
valuation as certified in cost audit ensures its correctness and integrity. 

(iii) ('ost audit results in improsed cost accounting methods and better 
internal control. 

(iv) The useful disclosures made in the cost audit reports create cost 
consciousness in the management. 

(v) Co.st audit improves the effectiveness of co^t control and cost 
presentation. By pinpointing avoidable w^teful routine and 
procedures and by recommending the introduction of an efficient 
cost routine in conformity with modern techniques, cost audit reduces 
the expenditure on tost accounts and ensures promptness in its 
preparation. 

(vi) Cost audit leads the management to initiate action for economic and 
efficient usage of labour, material and other resources, towards 
achieving higher productivity and for higher utilisation of capacity. 

(vu) Audited cost data I.S helpful in inter-firm comparisoi. . 

(viii) Cost audit may identify the svmptoms of sickncs^ n a unit, thus 
enabling remedial measures to be taken m time to prevent the sickness. 
For the Cost Accountant 

<i) Rqvort on the accuracy and correctness of cost compilation raises the 
status of the cost account. 

(ii) Where cost audit is external, the auditor with his varied experience of 
various industries may assist the cost accountant in improving cost 
methods and can solve specific problems intended to raise the efficiency 
of the cost department. 

(iii) Cost audit tends to make the staff more careful and accurate in their 
work. 

For the shareholders and the tax-payers 

(i) Cost audit exercises a check on the correctness and adequacy of the 
valuation of inventory and work-in-progress. Financial audit or 
Statutory audit is satisfied if the valuation is certified by the 
management. 

(ii) External cost audit highlights the following features for the benefit of 
the shardiolden or taxpayers 

(a) Efficiency or otherwise of management. 

(b) Proper utiUxalion of resources. 

(c) Productivity of labour, material, and n^hines. 

(d) Weak or strong points in the organisation. 

4 « 
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For the Government and consumers concerned 

(i) In the case of cost-plus contracts entered into by the Government with 
concerns, cost audit ensures the correctness of the cost data so that 
the settlement of bills is made quicker and easier. 

(ii) Cases for tariff protection can be forcefully put forth if backed by 
audited cost figures from which excess, abnormal, and avoidable 
expenses have been weeded out. 

(iii) Correct data are readily available for price fixation by the Government 
on a rational basis. Cost audit assists in the formulation of policy 
on administered prices. 

(iv) Cost audit of weak, inefficient, or mismanaged units in the industry 
reveals important information which may be used for taking proper 
corrective action. 

(v) Where escalator clauses are in operation in respect of certain contracts, 
the contractee is sure of the audited cost data on which he may safely 
rely. 

(vi) By locating areas where increase in productivity can be achieved and 
performance can be improved, cost audit contributes to the betterment 
of the mftional economy. In short, cost audit ensures that the social 
and economic objectives of national planning are achieved. 

Planniiqt the OrgaaisatioB and Frograninie for Cost Aadit Practices followed 
b' concerns with regard to cost audit vary widely. Cost audit may b. cuAcr 
partial or complete ; it may be confined, particularly in small concerns, to only a 
test check of some or all the items and aspects of the system. The audit may be 
carried out periodically in some concerns, while others would prefer to have a 
continuous and concuirent audit. The work may be entrusted to outside or 
external auditors or in case of well managed large concerns, a team of internal 
auditors may be permanently employed in the business for the purpose. In some 
concerns, there is no separate department for cost audit ; the duties are entrusted 
to one or two auditors attached to the existing internal audit department. Thus, 
the type and si/e of the organisation for cost audit that would be suitable for a 
business, will depend upon the above mentioned factors and no standard pattern 
can be laid down. 

When planning the programme/procedure for cost audit and deciding the 
size and type of organisation, number of auditors required, etc. the following 
points are to be considered and examined : — 

(a) The objects of the proposed audit, i.c. whether the audit is to be limited 
to checking of errors and detection of fraud, or it is to cover a wider 
field incorporating audit of the system, propriety audit, and tSmipfsy 
audit It would also be rdevant to see whether the ooft audit is t« be 
conducted externally or intemally. 

(b) The system of cost accounting employed in the eoaoem. The system 
organisation, charts, fmms, schedules, accounts ete. should bo studied 
and flow charts and diagrams should te examined. 

(c) The system and extent of internal check applied in the concern. 

(d) The extent of audit necessary and whether in any partieitlar segment, 
partial and not oonqflete audit is necessary. A decision on the point will 
depend upon thn efiktenpy of the iatenul ciieck njftdmn in vogue. If 
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partial audit is to be conducted, the extent and type of test to be carried 
out should be specified. 

(e) The frequency of audit. The frequency depends upon several factors 
like the object of audit, areas to be covered, volume of transactions, 
efiiciency of internal check, needs of the management, and whether 
the audit is to be external or internal. Stress should be laid on the audit 
of the important sectors by increasing the frequency of audit for items 
relating to those sectors. If the volume of transactions is heavy, 
continuous audit may be carried out without any break in its continuity. 
Another method, which is suitable when the number of transactions is 
not so large, is to have an interim audit within the audit period. This 
may be carried out at r^ular intervals or occasionally, as desired. Interim 
audit at irregular intervals oflers an additional advantage as it has an 
element of surprise associated with it. Continuous audit Helps in keeping 
work and records up-to-date, obviating malpractice and manipulation 
of records, prompt location and check of errors and fraud so as to 
avoid recurrence, and speedy completion of final audit after the close 
of the audit period. It also assists the managemeht meleclaring interim 
dividends and valuing goodwill for the purpose of transfer, sale, 
amalgamation, etc. 

After consideration has been given to the above points, a suitable programme 
for cosHRWit is made out. The procedure and programme to be adopted for 
audit and the various forms and the documents used for it should be laid down in 
an Audit Manual. The audit programme should be drawn out in detail, speefying 
each item of audit work to be carried out. For example, the various areas of audit 
listed on Pages 718-20 may be further broken up into smaller tasks -onst'tute an 
audit progranune, as illustrated below. 

Cost Audit Programnie 
General : 

(1 1 Check whether all routine procedures as laid dow n are adhered to. 

(2) Ensure that all records and documents arc prepared as prescribed. 

(3) Check whether instructions regarding delegation of authority are 
carried out, c.g. documents arc signed only by the propci authorised 
persons. 

Material 

(1) Check the serial number control of material documents, i.e. purchase 
order, inspection note, goods received n. •», materials requisition, 
materials return note, materials transfer note, etc. 

(2) Compare the quantity received as indicated in the supplier’s or carrier 
company’s diallans with the quantity as per goods received note and 
iny pwl io n note. Verify that goods returned to sun^iers have been 
properly acknowledged* 

(3) Verily the quantity posted in the relevant bin cards. 

(4) Compare the rates in the supplier’s bills with those in the purchase orders. 

(5) Check the calculation of rates of issues. 

(6) Vetiiy the authority for issue of materials. 

(7) the conectneis of rates quoted on materials requisitions, and 
materials return and transfer notes. 
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( 8 ) 

(9) 

(JO) 

(11) 

( 12 ) 

(13) 

(14) 

(15) 

UAour : 
( 1 ) 
( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 
(9) 


Qieck the correctness of valuation, (i.e. quantity multiplied by rate 
per unit) of materials requisitions, and materials return and transfer notes. 
Check the correctness of a materials issue analysis. 

Verify posting of costs of materials requisitions, and materials return 
and transfer notes on job or process cost sheets. 

Check the posting and balancing in the stores ledger. 

Check the transfer entries made in respect of cost variation accounts 
in case of variances from standard costs. 

Check and verify the loan transactions. Verify confirmation received 
from the parties to whom materials are loaned. 

Test check physical inventory and verify the basis of valuation of stock 
of raw materials, work-in-progress, and finished stock. 

Verify the records of receipts and issues of tools, jigs, and fixtures and 
verify stock and basis of stock valuation. 

Verify the booking of attendance of workers. 

Check the accuracy of booking of time to jobs. 

Check the reconciliation of time keeping and time booking. 

Verify the correctness of calculation of wages (including allowances, 
bonuses, etc.) and recoveries. 

Check the system of handling and controlling physical cash and 
actual disbursements of wages. 

Check the correctness of classification of labour into direct and 
indirect. 

Verify the correctness of the wa^ analysis sheets or wages abstracts. 
Verify the posting of labour cost to job and process cost sheets. 

Check the transfers made to cost variance accounts in respect of sananevs 
from standard costs. 


Overhead : 

( 1 ) Check the classification of overhead. 

(2) Verify the booking of overhead to Standing Order Numbcis and to 
departments. 

(3) Check the allocation and apportionment of overhead costs to producing 
departments. 

(4) Verify the correctness of calculation of overhead recovery rates and 
the charges made to various fobs, etc. 

(5) Verify the correctness of accounting of cost of idle time of workers 
and machines. 

(6) Check the calculation of depreciation and its charge to accounts.* 

ii) Check transfers to variance accounts in case deviations from budget'' 
or standards. 

(8) Scrutinize the extent of under- or over-absorbed overhead and their 
disposal. 

(9) Verify allocation of cost to capital, revenue, and deferred revenue. 

(10) Compa/e actual administration, selling, and distribution expenses 

with the budgets and tdieck the extoit of variances. 

(tl) Check items not inchMfed in cost accounts and verity reccmoiliation of 
cost and financial accounts. 
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Miscelbmeoua : 

(1) Verify postings of materials, labour, overhead, and the total costs on 
cost sheets and compare with standards or estimates. 

(2) Check correctness of postings in fixed assets registers. 

(3) Verify records of loose tools, spare parts etc. 

(4) Make intcr-pcriod and intcr-firm comparisons of costs. 

(5) Scrutinize excess stock of raw materials, work-in-progress, and tools. 

(6) Compare actual sales with the estimates or budgets. 

(7) Examine the correctness of standards or budgets and the necessity for 
their revision. 

The advantages of an audit programme are : 

(i) It assists in the delegation and distribution of work to junior 
stair. On completion, each item of work done may be initialled 
by the Junior auditor/clerk concerned. 

(ii) It provides a plan for systematic and methodical audit chock 
ensuring at the same time that no item is left out. 

(iii) It assists in completion of audit by the due date. 

( iv) The audit programme duly initialled by the auditor may, if required, 
be considered as a diKumeniary evidence nf the work done. 

Before the audit work is taken up. all books and records should be posted 
up-iTWHW^ouchcrs for the various transactions filed serially and all working 
s'lccts made available t<» the auditors. The prior assembly of such information 
saves the auditor’s tunc and reduces cost. Audit .should be conducted with 
utmost co-operation of the staff. Whatcv'cr be the nature and type of audit 
conducted, it follows a general pattern and tlie following principles -’•vl important 
factors are common to all types. 

1. Vouehing. Vouching refers to the inspcctioi by the auditor of the 
dix'umcntary evidence which substantiates a linancial transaction. I.; vouching, the 
auditor notes the correctness of an individual transaction posted from supporting 
documents. For example, vvmching would mean a check to sec that issue of 
materials is backed by materiaks requisitions. Vouching .ilso consists in ensuring 
that the voucher has been finally posted to the particular documen*. ledger, or 
book of accounts in which it was required to be entered according to the prescribed 
procedure. The voucher itself should be scrutinized to ensure that it is dated 
and it pertains to the accounting period under amsidcration, and is duly checked 
and authorised for payment. 

2. Checking and licking. The calculations and tlic totals of each page 
and carry forward entries of each document of ledger arc checked. Postings are 
also checked whh subsidiary records, cvvntra entries, and relevant correspondence. 
All cbcckihgs, whether of calculations or postings, are suitably clicck marked or 
ticked. This is done by ticking with coloured pencils or ink, by initialling, or by 
the use of an audit rubber stamp. 

3. Test cAedkjr. If a reliable system of intcnral control procedure exists in 
ihc undertaking, the cost audit may be satisfied with test checks, there being no 
need to carry out a cent per cent chock. The selection of items to be check^ is 
made according to a predevised scheme. For cutting short the routine where 
numerous trauaettmu are involved, statistical techniques may be emirioyed. 

various catioi lUKf be asoertained and compared with suitaUe norms. 



m 


COST AUDIT AND MANAOBMENT AUDIT 


4. Audit notes and questhmudre. In cowM of audit, the auditor reoordt 
on working papers the ntaterial facts observed by him. Iliis also includes queries 
and questionnaires issued by him to the management for eliciting clarification 
and final answer. Some of the items whidi would appear in a questionnaire on 
labour and material are given below by way of illustration ; answer to each question 
is desired in the ‘yes’ or ‘no’ form. 

Labour. 

1. Are the attendance records of the workers completed on a day-to-day basis ? 

2. Are gate passes made out for workers going out of the factory dunng working hours 
on duty or short leave 7 

3. Is overtime work sanctioned by the appropriate authority only ? Arc overtime notes 
prepared and recorded in attendance reoo^ 7 

4. Are payments of wages made on due dates and in the presence of the representative 
of the Department or Shop concerned ? 

5. Are pa>inents to absent workers made only through the absentee payment register 7 

6. Is reconciliation between gate tone and job time made at regular intervals 7 

7. Are the pay records of the workers showing the rates of pay and allowance, dates of 
incremeitis, etc. kept up-to-date 7 

8. Is leave to workers granted only by the proper authority, the period of leave granted 
posted immeiiiately in the leave register, and the balance of leave due, struck ? 

Maierial : 

1 . Are all materials purchased and received duly inspected for quality ana notco in good^ 
received notes ? 

2. Are all goods returned properly accounted for ? 

3. Are postings of receipts and issues made promptly and correctly in Bin cards ? 
Whether the balance is struck and noted after each entry 7 

4. Are issues made only on the authority of materials requisitions 7 

5. Are issue rates worked out correctly and on time 7 

6. Is the valuation of materials requisitions and other similai documents correctly done 

7. Are postings in stores ledger correctly made ? Whether balances are worked out 
alter posting each transaction 7 

8. Are postings of material costs correctly made in cost statements ? 

9. Is stock verification carried out according to the plan 7 

10. Is corrective action taken on discrepancies revealed in stock verification 7 

S. AwUi report. With the help of the working papers referred to above, 
an audit report is issued on completion of audit. The audit report tg a very 
important document as it summarises the final result of the audit. It incorporates 
a certificate regarding the correctness or otherwise of the accounts and alsp, where 
required or called upon to do so, encloses reports on the operation and $u|ge$ttons 
regarding improvements to be made and corrective measures to be takjRL No 
standard form for an audit report can be laid down. In general, it should be seen 
that the rqx>rt is concise and is rendered speedily so as to be of effective UM to the 
management 

tjgUnuA er StaMory Cost Antft Statutory cost audit may be neemsitated 
in the foOowing drcoimtances :~ 

(0 Price fbutiion. This would be oecessaiywhem the 

, tg fig tie prior of 
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(ii) Tar^ protection. Cost audit is essential when the ext^t and nature of 
tariff protection to be given to particular industries are to be decided. 

(iii) Cost-plus contracts. Where contracts arc placed on cost-plus basis, 
cost audit provides ready data, certified as to its accuracy, for the 
purpose of payment to the contractor company. 

(iv) Mismanagement, When there are reasons to doubt that prices arc 
going up, profiteering is resorted to, or production is hampered due to 
mismanagement, or inefficient or fraudulent management, cost audit 
is of assistance in revealing the true state of affairs. This would protect 
the interests of the shareholders and of the public at large. 

For special purposes, cost audit may also be desired by labour tribunals and 
trade associations. 

Depending upon the purpose for which cost audit is t-rdered, the statutory 
cost auditor will be required to look into the following aspects ; — 

(a) Verify whether the cost system has been laid down and implemented in 
a scientifti. manner. 

(b) Verify the cost statements prepared by the comjAny after satisfying 
himself that the costs have been compiled on correct principles. 

(c) Ensure whether under- or over-absorption of costs has b^ properly 

(plained and whether the extetu of si':h under- or over-absorption is 
reasonable and bonafide. 

(d) Verify the correctness and bonafide of the \alucs of closing stock and 
work-in-progress. 

(e) Satisfy himself that all costs have been properly included in the accounts 
and reconciliation between cost and financial accoitius has been effected. 

Under the provision of Sec. 209 of the Companies Act, 1950, as amended, the 
Government of India lias taken (lowers to order companies engaged in production, 
processing, manufacturing or mining activities, to maintain in their books of 
accounts certain prescribed particulars relating to utilisation of material, labour 
and other items of cost. In exercise of these (lowers, the Government has from 
time to time, selected specified industries to be brought under the purview of 
these provisions of the Act and has framed Cost Accounting Records Rules for 
each such industry. So far, over two dozen industries have been brought under 
the ambit of these rules. The rules provide guide lines for the companies to 
maintain cost accounting records, the details of which vary accvirding to the 
nature of the industry. Some of the main heads under which costs are generally 
required to be compiled are : 

Production Materials : The records of reccipus, issues and balances and the 
consumption of each item of material, including bought out comfionents, are 
required to be maintained. The basis of calculation of the quantity and value of 
materials is to be indicated. The cost of any wastage of material in transit, during 
storage or for other reasons is to be worked out separately and the tteatement of 
such losses in the accounts indicated. If the quantity and value of the materials 
consumed are determined on any basis other than actuals, the method of accounting 
is required to be indicated and the values of materials taken as comumed as per 
Die estimates or sUmdards ate required to be reconciled periodically with the actuals. 
'Hte treatment of variances is to be suiteUy indicated. 
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Commute stores, mall tools and maddaery, spares etc. : The receipts, 
issues and balances and the consumi^ion of each item are to be recorded in the 
some manner as for materials. Losses are to be similariy dealt with. Items which 
have not moved for more than 24 months are to be reported. 

Power, fuel, steam etc. : Adequate records are to be maintained in order to 
ascertain the cost of power, fuel, steam etc. Where power or steam is purchased, 
the purchase cost is required to be shown separately. The allocation of power 
bills or generation cost to departments and pr^ucts is also to be shown. 

Wages and salaries : Records of attendance of the workers and other 
operational staff are to be maintained and the department m which each of them 
IS employed is to be indicated. The system of remuneration and incentives paid, 
if any, are also to be indicated. The allocation of wages to departments, units and 
cost centres are to be shown. Idle time cost is to be calculated and recorded 
separately. If wages are charged on a basis other than actual, reconciliation is to 
be made and the treatment of variances of the actuals is to be suitably indicated. 

Ser\ice departpent expenditure : The service department expenses aie to 
be calculated separately and the allocation and/or apportionment of c.xpenses to 
these departments are required to be shown. 

Depreciation : The depreciation charged to cost should not be Ics^s th an the 
imount worked out in accordance with sub-section (2) of Section ttie 

Companies Act, 1956. Suitable records of assets arc also to be maintained 

Royalty and payment of technical aid ; The record should indicate the basis 
of calculaung and charging royalty and oth^r allied payments to production cost 

Overheads : The works, administration, selling and distribution overheads 
are to be segregated. The methods of their calculation, allocation, apportionment 
and recovery in output are to be indicated. If the basis for charging overheads is 
other than actuals, the accounting of the variance is to be explained. 

Work-in-progress ; The value of work-in-progress should include materials, 
wages, overheads and depreciation. The records should also show the quantities 
of wmrk-in-progress. 

Reconciliation of cost aitd financial accounts : This is required to be done 
periodically. 

Stock verification : Suitable records of physical stock veritication are recpiired 
to be maintained in respect of all materials including consumable stores, small 
tools and machinery, spares, work-in-progress and Qnished goods stock, tosses 
detected in course of such verification and their treatment in cost accounts 4re to 
be indicated. 

The Cost Accounting Records Rules also prescribe the proformae d the 
various cost statements in which the cost of the products are required to be exhibited. 
The qpedmen of these forms miQr be seen in the Records Rules for the various 
industries. One such form prescribed for showing the cost of vanaspnti is 
rqsroduced, by way (^illustration, in Fig. 14.1, 

The maintenance of cost accounting records in the manner stated above is a 
prdode to cost audit of the companies in the sdected industries. Under Section 
233'Boftfae Conq^aaics Act, the Oovemment directs thM the audit ofoostaoeoirata 
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of selected companies in different industries falling under the purview of the Record 
Rules be conducted by cost accountants. Thus, the statutory cost audit has so far 
been only sdective and all companies and all industries are not covered. It is 
also not necessary, under the rules, that the cost audit of a company be conducted 
every year as a regular feature. The cost audit is in addition to the usual financial 
audit conducted by another auditor and the cost auditor has, in his sphere of work, 
the same powers and duties as the financial auditor, as stipulated in the relevant 
sections of the Companies Act, 1956. 

The statutory cost auditor starts his work by studying : 

(i) The nature of the business and its organisation ; number of employees, 
licensed and installed capacities. 

(li) The nature of production and the various manufacturing processes 
and operations involved and materials utilised in maitufacture. 

(lii) The state of existing market for the products of the Company. 

(iv) The records and procedure in use, such as for accounting of materials, 
wastages, recording of ^sagcs, etc. 

(v) The principles of costing system adopted, e.g. method of overhead 
recovery, treatment of interest, depreciation, evaluation of work-in- 
irogrcss etc. 

fVT^rhe iwturc and extent of the various internal checks and controls 
exercised. 

The cost auditor then draws out an audit programme and proceeds to conduct 
the audit of the company's books and accounts, keeping in view the general 
principles and procedure of cost audit and the provisions made .n this regard in 
the relevant Records Rules, as indicated in the preceding p i.agraphs. On 
completion of the cost audit of a concern, the auditor is required to render a 
report to the Government within a prescribed time limit. 'iTic procedure for 
framing the report and the details which it should contain have been prescribed 
in the Cost Audit (Report) Rules, 1968. Besides furnishing the various audit 
certificates and the cost statements in respect of completed products, as stipulated 
in these rules, the Cost Auditor is required mainly to furnish in the report, his 
notes, observations and comments on the cost accounting system, financial position, 
production data, raw materials coasumption, power and fuel, v iges and salaries, 
stores and spare parts, depreciation, sales, abnormal non-rccuiring cos's etc. In 
addition, the cost auditor may also highlight othci ooints of interest such as the 
factors responsiUe for the increase in costs of production, adequacy or otherwise of 
budgetary contrdl system, suggestions for improvement in performance, etc. 

The Cost Audit (Report) Rules and the various Cost Accounting Records 
Rules would indicate that the cost auditor is bound by the guidelines given in 
these rules and in course of audit, he primarily confines himself to the requifements 
of the rules. An internal cost auditor, on the other hand, would go much beyond 
the prescribed ruks and the cost audit that he conducts would be guided by the 
requirenents of the company and the services he is expected to render to the 
nuuugement as a cost auditor. This, however, does not mean that the work of tlw 
statutory cost anditor should be limited to routine checks only. The Cost Audit 
(Report) Rnlei give him n gJa set^ to raise his work to the level of efficiency 
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NAME AND ADDRESS OPTHBOOMPANY 

Statemenl showing the cost of naked VanaigfaHI Refined Oill Industrial Hard Oil! 
Margarine during the year 





Current Year 

[ Previous Year 

No. of days worked 

(for the manufacture of product concerned) 
Production Tonnes 


1 

1 

. . .. 













1 

Quantity 

Consumed 

1 

Rate 

Per 

unit 

Rs, 

Total 

Cost 

Rs. 

1 

Cost per tonne 

Particulars 

1 

units 

1 

1 

f 

L. 

Current 

Year 

Rs. 

Previous 

Year 

Rs 

' " a 

I 

2 

1 

i 

3 

' 4 

1 


5 

6 

1. Matenah : 

(0 Oils: 

fa) Ground Nut Oil : 
Produced/Purdtased 

(b) Soyabean Oil 

(c) Cotton Seed Oil 

(d) Sesame Oil 

(e) Safflower Oil 

i 

r 

\ 

I 

t 

i 

1 

1 

i 


Total Oil 

1 

] 


1 



Lexr Process Lxm 
(Quantities only) 

(a) Ground Nut Oil 
Soyabean Oil 

(c) Cotton Seed Oil 

(d) SeasameOil 

(e) SafBowerOil 




1 


Total 






Net Oil input 

less : Credit for by>pfoducla 
(Realisable value) 

(a) Soap stock 

(b) Ad^ trap oil, oil from 
sludee of storage tanks 

(c) Press cake 

Total 

NetOilCbst 

i„,j 

\ 

1 

[ 

I 
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PKrfonuB 



Quantity 

consumed 

Rate 

per 

unit 

Rs. 

Total 

Cost 

Rs. 

Cost per tonne 

Particulars 

units 

Current 

Year 

Rs. 

Previous 

Year 

Rs. 

1 

2 

3 

4 

5 

1 

6 

(li) Hydrogen (by weight) 
Chcmioils 

(a) Bleaching F^arth 

(b) Salt 

(c) Activated Carbon 
(d> Caustic Soda 

(c) Nickel Formate 

(f) Nickel <.'atal>st 

(g) Filler Cloih 

(h) Suphiirk; Acid 

(i) CiliiCfTarlaric Acid 
(l) Others 

i 

1 


i 

j 

1 

1 

) 


Total Chemicals 


j 



3. Vitamins 




1 

1 

4. Steam : 

(a) In neutral i>cr anil othei 
procesiics 

(b) Deodirnvr 


i 

i 

i 

1 


i 

t 


5. Water 


1 

i 

1 



6. Power 



1 



7. Direct Wages 



i 

1 

i 



8. Consumable stores, Small tools 
and machinery spares 



1 

! 

1 

1 

1 

! 

1 

9. Repairs and Maintenanoe 




i 

1 

! 

10. Depreciatioo 





1 

11. Insuranoe (Factory) 



1 

i 


12. Admifiislration Overheads 



1 

j 



13. Adiustment for difTerenoe in the 
values of opening A closing 
•wrl'iiHatogwss 

Cost of produedon of naked 
liqtikl Vanaspati/RefiiMd Oil/ 
Industrial Hkfd Oil/Margarine 


« 

I 

1 




forVuMMpiti 
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audit or manageinent audit if he so likes, so that his audit report can be meaningful 
and of effective use in improving managerial i^iency of the company. 

An Mtract from the Cost Audit (Report) Rules is reproduced below. 

COST AUDIT (REPORT) RULES 1968 


COST AUDIT REPORT 

1/We* having been appointed as auditors(s> under Section 233B of the 

Companies Act, 1956 (1 of 1 956) hereinafter rcfeired to as the “Cost Aiiditor(s)” of Messrs 

Ltd. (hereinafter referred to as the company), have examined the books of accounts prescribed 
under clause (d) of sub-section (1) of section 209 of the said Act and other relevant records for 
the year ended relating to** maintained by the company and report that— 

(a) I/Wc* have obtained all the information and explanations which to the best of my/our 
knowledge and belief were necessary for the purposes of this audit; 

(b) proper cost accounting records as required under clause (d) of subsection (I) of 
Section 209 of the Companies Act, 1956 (1 of 1956) have been kept by the company ; 

(c) proper returns adequate for the purpose of my/our *cost audit have been received 
from branches not visited b> me/us*; 

(d) The said books and records give the information required by the Companies act, 
1956 (1 of 1956) in the f :anner so required; and 

(c) in my/our* opinion the company*s cost accounting records liavc been properly kept 
SO as to give a true and fair view of the cost of production, processing, manufacturing or mining 
activities, as the case may be, and marketing of the product under reference 

TTie matters contained in the Annexurc to this report foim part of tJus roi 
also subject to my/our* observations made therein. 

Dated this day of 19 at 

Cost Auditor(s) 

ANNEXURE TO THE COST AUDIT REPORT 

1. General 

(1) Name and addiess of the registered office of the companv whose Kk<.ounis arc audited 

(2) Name and address of the Cost Auditor. 

(3) Reference No. and dale of Government Order under which the audit is conducted 

(4) Reference numbers and date of the Government letter approving the appomtincnf 
of the cost auditor. 

(5) The company's financial year for which the audit report is rendered 

(6) Date of incorporation of the company, and its Status’ (Li. whether it is a publit 
coropany/private oompany/private company which is a subsidiary cd* a public company 
etc.) 

(7) Location where accounts arc fnamtntoed. 

(8> Location of Factory/ Factories. 

(9) ff there is any foreign technical collaboration for the product under reference, fittach 
a copy of the coUaboration agreement, ff this is not possible, picpore a brief m>tc 
indicating — 

(a) Name and address of the foreign collaborator. 

(b) Main terms of agreement. 

(c) Amount of Royalty/Technical aid fee payable and the ba.si,s of calculating tlic 
same. 

(d) Whether, the technical collaboration has contributed to the share capita!. If 
so, the paid-up values of shares so held. 

*Oelete InappHcable words. 

**JierespeGiry the product under rcfoence. 

^Mention ptaoe 
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( 10) Date of first oommencement of commercial productiofi of the product under reference. 
(If more than one factory under the same company produces the product under 
reference, particulars in respect of each may be given). 

(11) If the company is engaged in other activities besides the manufacture of the product 
under reference, give a brief note on the nature of such other activities. 

(12) Whether the company is registered or has applied for registration under tlic 
Monopolies and Rcstriclivc Trade Practices Act, 1969 (54 of 1969) and/or 
governed by the Foreign Exchange Regulations Act, 1973 (46 of 1973). 

2. Cost Aocouotiiig System 

Briefly de^rit^ the Cost Accounting S>stcm existing in the company and comment on 
the same, keeping in view the requirements of the C ost Accounting (Records) Rules applicable to 
ihc class of companies manufaclui mg the product under refciencc and also its adequacy or 
otherwise to determine correctly the u>st of production of the product. The description of the 
system shall cover, inter^alia, the procedure for accounting of materials, labour, depreciation, 
overheads and their allocaiion/apportionmcnt and absorption to pioducis, treatment of 
b> -products, joint products, scrap etc. Specify pcisistent deficienctcs in ila *^ystcm (pointed out 
in the earlier reports) but not rectified. 

*3. Financial Position 

(Indicate the particulars of the amounts included m tcims of (1) (a), (2) and (3) (a) below 
July (cconciled with the financial accounts of the compan> for the relevant period). 

(1 ) Capita! employed 

Capital cmployed—dcfmcd as total assets at net book values (excluding 
investments outside the business, capital woik in progress, miscellaneous expenditure 
and losses) minus current liabilities 

(a) for the company as a whole, 

(b) for the product under reference. 

Sote : Interest bearing loans shall not be included in cut rent liabilities. 

(2) Set IVorth 

Net worth, i.e., share capital plus rcsciMv 'i»^d surplus accumulated losses 
.ind intangible assets. If there is any change in the compi>sitk of the net worth 
dtiring the year, special mention ma> be made aK»ng with the reasons therefor. 

(.3) Profit before lax 

Profit after providingfor depreciation and all other expenditure except interest on 
borrowings and debentures but before providing for taxes on income 

(a) for the company as a whole, 

^) for the product under rcfcicnce. 

(4) frtcotne to be speafied 

(a) Interest received on investments outside the business. 

(b) Capital gains. 

(c) Any other income which is neither normal nor of a revuiring nature. 

(5) RiahM 

(a) Profit airived at as per 3(3Ka) and 3(lXb) a vc expressed as a percentage of 

(i) capital emirfoycd as per 3(1) (a) and 3(1) (b) icspcctiwly. 

(ii) net sales for the company as a whole and for the product under reference, 
respectively. 

(b) (i) Qirrent assets expressed as a percentage of current liabilities. 

(ti) Net wcMth expressed as a peroeatage of long term iH>rrowingt and liabilities 
(excluding current liabilittes), 

(ui) Net worth expievsed as a pcfoentage of capita) employed as per 3(lKa) above. 

(c) (i) Cost of sales of the product under reference as a percentage of : 

Capital employed as per 3(IXb) above, 

(ii) Cost of sales excluding depreciation of the product under reference, as a 
pereemage of working capital (i,e. current a.sset$ less current liabilities), for 
the product under 

Nede : Amount of net fixed assets, working capital and net worth shall be 
iiMlIcnfod w on the last day of Che your. 
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«4. PiodoNta 

(The following information is to be given for each type of product under reference and 
for each factory). 

(I ) Licensed Capacity (Give reference to license number etc.) 

^) Installed Capacity. 

(3) Actual production. 

(4) Percentage of production of the product under reference in relation to installed 
capacity. 

Notes : (1) In order to have a meaningful comparison of produetton and installed 
capacity wherever neoessaryt these should also be expressed in appropriate 
units* e.g. standard hours or equipment/plant/vcssel occupancy hours, 
crushing hours, sptndle/k>om shifts etc. If there is any shortfall in 
pn>duction,a$ compared to the installed capacity, brief comments should be 
furnished as to the reasons or the shortfall bringing out clearly the extent 
to which they are contiollaNe both in short term as well as long term. 

(2) It should be clarified whether the installed capacity is on single shift or 
multiple shift basis. 

5. Process of ManufiKture 

A brief note regarding the process of manufacture of the product under reference may be 
given. 

6. Raw Malcriali 

(1) Show the cost of maior raw materials consumed both in terms of guautjty and value. 
Where the cost of transport etc. of raw materials is signjficanr, speci( 
separately. In the case of maiur imported raw materials, FOB value, 
insurance, customs duty and inland freight charges may be indi«ated If botit 
indigenous and imported materials are coawmed, the percentage mix of the same 
may be indicated for each item. 

(2) (a) Quantity of consimiption of nuyor raw materials per unit of production. 

(b) Standard requirement/theoretical norm per unit of production in terms of 
quantity. 

(c) Explanations for variations, if any, m the quantity of consumption of nuqor raw 
materials per anil of production as compared to standard consumption/ 
theoretical requirement, and also of the consumption of the preceding two years 

(d) Indicate the value of raw materials and components, finished and seini<flnishcd 
which have not moved for one year and above and indicate their proportion to 
the value of slock at the end of the year. 

•7. Power airfFael 

Quantity, rate per unit and total cost for each mg}or forai of power and fuel used in 
prodoctioo, e.f . coal, furnace oil, eleoiricity and other utilities separately. Compare tht actual 
physical consumpiion per unit of production with standards or thooreticai norms. If any, gnd the 
with the preceding two yean' oomumption. Special ftatures, if any. may also be indintgd. in 
case power is generated fay the company, a comparison of the cost per unit generated a|th that 
purchased nuor be indicated for three yean. 

*«. Wi— aadSalirtm 

(I) Total w a ge s a n d s a l a r tespoid fee all categorfca of eiB p lo y >e i ,sepaiateb> in rcgpect of 
of cadi of the foUowfng 
(a) Direct labour COM on prodiKtbn. 
fb) Indirect eiiiployee costs on production. 

(c) Employro costs on adcdiiishmiioo. 

(d) EmpVsyee costs on selling and iM dr lb u t i on. 

(c) Other enipiayes costs, if any (sproUybigpwpw 

(f) Totticmplosee costa (total of itsni(i) to (e)ilic«it)> 

(9 Total maa^ys of direct labour avaaaWs and actually worhed for the yem. 
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(4) Direct Labour cost per unit of output of the product under reference (if more than 
one type of product^ give informatioR in respect of each). 

(5) Brief explanations for variations in (4) above, if any, as compared to the previous 
two years. 

(6) Comments on the incentive schemes, if any, with particular reference to its 
contributions towards increasing productivity and its effect on the cost of production. 

4*9. Stores and Spare Parts 

(1 > The expenditure per unit of output on stores etc. 

(2) Indicate, the amount and also the proportion of closing inventory of stores 
representing items which have not moved for over 24 months. 


10. Depreciation 

(1) State the method of depreciation adopted by the company, c.g. straight line or 
diminishing balance etc. State vrhether the depreciation provided by the company is 
more or less than the amount of depreciation worked out in accordance with provisions 
of sub-section (2) of Section 205 of the Companies Act, 1956. !.i the case of assets 
or group of assets on which depreciation is written off at the rate of 100 per cent in 
the relevant year, and the benefits from such assets is likely to be derived over a period 
beyond the relevant year, the depreciation should be nationally spread over the 
economic life o) luc assets. Ihc impact of charging additional depreciation at the 
rate of 100 per cent in the relevant year vis-a-vis the depreciation chargeable on the 
basis of economic life of the assets shall be indicated in total as wdl as for the product 
manufactured. 

(2) State the basis of alUKation of depreciation of common assets to the different 
departments. 

II. OfcmciflP 

{ 1 1 Give separately the total amount of the following overheads for the oompany/factory 
as a whole : - 
(a) Factory overheads, 
tb) Administrative overheads. 

(e) Selling and distribution overheads . 

(d) Annual bonus to employees (the amount of minimum bonus under the Payment 
of Bonus Act to be furnished sc|saraicly). 

(c) Interest on borrowings including debentures, 

(0 Bad debts. 

(g) Donations of all kinds. 

(h) Retrenchment or other compensation to employees excluding premia on account 
of workmen’s ccwnpcnsaiion insurance. 

(0 Lay off wages. 

(j) Expenditure on special exhibitions etc. other than normal trade advertisements. 

(k) Convnitsion based on profit to Management Personnel. 

(l) Any other item of expenditure the inctdeiioc of which is neither normal ‘»r of a 
recurring nature. 

(m) Prior-penod charges. , 

(n) Other expense® or portions thereof, which arc not admissible under Income 

Tax Act, like 

(i) Pen^tjdsitm of executives. 

(il) Guest House expenses. 

(iii) Advertisemefit expenses. 

(iv) Ex*iimUa payments to staff. 

(v) Donations and Qiantics. 


(Vi) Lomcmeisclianfi. 

(vii) OtiMVt to be ppedftetL 

In mpwt of iwmt (a), <b) and (o> above, give the aroonnU retain* to the 
pradHM wte rthwnea aWm* with the teeak «p and iiate whether any amounts in 
^ haan inehided in the total ammintt of items (a>. (W 

and (c) rdaitoi to Ita pfodweta aitd the oateiit to whkJi Indudad. 
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Note : lodicate reasons for any significant variations in the expenditure incurred against 
the items of overheads, via. (a), (b) and (c) as compared with tlie previous two years, 
particularly for the product under reference. 

*12. Royalty/Tcchiilcal Aid Payaseiils 

State the total amount Royalty/Teduiica] Aid Fees payable for the year and the amount 
chargeable per unit of the product. 

*13. Sales 

( 1) Indicate the sales in quantities and net sales realisation of the products under reference 
showing the average sales realisation per unit. (If more than one type of product is 
sold, information to be given in respect of each). 

(2) If the product under reference is exported, indicate quantity exported, net realisation 
per unit, countries to which exported*>details may be given. Indicate the prolit/loss 
incurred in exports. 

(3) Any packing charges not included in the price charged to the customers may be 
indicated with the incidence of cost and amount recovered from the customer. 

(4) The actual incidence of delivery and freight charges incurred for the quantity sold 
and the frei^t recovered from the customers directly and/or from the freight pool 
may be indicated separately. 

(5) Where the products are sold at different prices in accordance with Government poltc> 
as in fine case of sugar, cement etc., sales realisation at different prices shall be shown 
separately along with quantity and value. 

14. Abuonmil NoB-Recorriag Costs 

If there were any abnormal feature:^ affecting production during the yjju^Ai 
lockouts, msuor breakdowns in the plant, substantia) power cuts, serious accidents etc. they '(hall, 
wherever practicable, be briefly mentioned indkating their effect on unit cost of prod’iction. 

15. Other Items 

If there arc any special expenses wtii^ have been directly alliKated to products under 
reference the total amount as also the unit incidence shall be shown. 

16. Aodftors’ ObscmtioiM and Cooclaiiaii 

(i) The coat auditor may here report on— 

(a) matters which appear to him to be clearly wrong in principle or apparenil> 
unjustfftabie ; 

(b) cases where the aimpany’s funds have been used in a negligent or ineffiejont 
manner ; 

(c) factors which could have been controlled, but have not been done resulting in 
increase in the cost of production ; 

(d) contracts or agreements, if any, between the company and other parties relating 
to selling, purchasing bringing out any peculiar features, undue benefits etc. 

(e) (i) the adequacy or otherwise of bu^fary control system, if anA in vogue in 

the oompaiiy ; 

(li) the scope and performance of internal audit, if any, and its |idequacy or 
otherwise. 

(0 suggestions for improvements in pe rf o rma nce, if any, e.g., by-— 

(1) rectification of general imbalanoe in production factlities ; 

(2) fuller utilisation of installed ctpgdiy ; 

(3) concentration on areas offering scope for— 

(i) cost reduction 
(ti) hicieaied productivity 

Oil) key limiting factors causing piodiietkMi *bottlaiieci»\ 

(4) improved famntory poliefes. 

TlmopinlomagpreisedthaUbebis^ ntmom to which »haii 

be made hm tod dull wiynnmr prtcttebla, be insimfed after die eompeny hat 
been afadedanopportm^ 
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(ii) Copies of all cost and other statements in respect of intermediate and completed 
products as prescribed in Schedule II of the relevant notification issued under clause 
(d) of sub^ion (I) of Section 209 of the Companies Act, 1956 duly completed and 
audited shall be appended to the report. 

However, the Company Law Board may at its discretion order the discontinuation 
or modification either permanently or temporarily of the submission of the detaUed 
cost statements in resptet of the whole or a part of the items referred to in this para. 

(iii) If as a result of the examination of the books of account, the auditor desires to give a 
qualified report, he shall indicate the extent to which he has to qualify the report and 
the reasons therefor. 

(iv) A statement showing the reconciliation of the profit or loss as indicated under 3(3Xa) 
above with the profit or loss rclaiing to the product under reference as arrived at on 
the basis of the cost statements annexed to the rcpf>rt and the net sates realisation as 
indicated in 13(1) above shall be appended to the report. 

(v) After the auditor appointed under Section 224 of the Companies Act. 1956 (1 of 1956) 
submits his rep^irt, the cost auditor may. if he considers it necessary, submit a 
supplementary report to the Company law Board before the date fixed for holding 
the annual general nicciing of »hc Company. The supplementary report shall be 
limited to the extent of rcumciling the statements annexed to the cost audit report 
with the financial iu\t>unts ol the Company. 

Soir : (I) •Figures t4) be giNen for the >ear under audit for the two preceding years in respect 
of paras 3, 4, 6, 7, X. 9, tl. 12 and 13. 

t2) If the Company has more than one fattorv pioducing the |Sfoduct under reference, 
details indicated in the annexure rnjy bo gi\cn scf irately for each factory, if such 
J^'tails aie availabic. 

(^) If difTcrcnt vanetics tvpes ol p7i»duvis umler tefetcncc are manufactured by the 
oonip.in>, details of cos» m ix^pcwt of each shall lx* given. 

(At The malicrjn contained m the anne vne shrill he dulx authenticated by the cost auditor 
by initialling each page » hereof. 

($) Die report should be ncatl> stitched and bound ir i rile and snot d be sent by 
Registered post/acknowlcdgemcnt due. or tUhcrwrsc delivered in .s;|goa through 
messenger and ackn\iw!cdgcment obtained. 

MANAGEMENT AUDIT 

Management audit is the apprai'^al of managerial performance. It goes 
through the entire process covered by the Management Accountant. The function 
of the Management Accountant is to present information in such a way as to assist 
management in the formulation of p<»licy and tn the day-to-day working v>f business. 
For this purpose, the Management Accountant is asssK'iated right from the initial 
stages of conot!|>tion and planning to the operative or executive and marketing 
stages of the business. Management audit ensures that at every stage of phnning 
and operation, the accounting records, prowdure. an ‘ ^formation arc not only 
in accordance with the correct principals laid down but they also state the facts 
and trends correctly and faithfully. In short, management audit watches whether 
or not the alTain of management are conducted efficiently ; it covers primarily, the 
fields of efficiem^ and perforniMtce audit and secondly, propriety audit. 

The scope of management audit has not yet been standarised and opinions 
in this regard vary. One view is that it tests, (i) adherance to intern^ policies and 
procedures such as operating controls and procedures, relations with customers, 
employees etc. (ii) results like profit capabilities and (iii) external aspects such as 
relations with trade, public and environment outside. Anothw school of opinion 
consiiters nanagenwi&t audit as executive audit rather than policy audit. In otl^ 
words, manageixieiit audit appraises methods and procedure but not the pidicy 
decisimis tglsni b^f tlip management. 

47 
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Starting from the idacing of indent of materials up to the collection of sales 
revenue from the custmner, management audit is associated closely with the 
management to a degree whi<^ statutory or professional audit cannot be expected 
to do. While statutory audit is satisfied with a check of the figures leading op to 
the preparation of the profit and loss account and the balance sheet, ma nagem ent 
audit ensures the eflSciency of all the areas covered by the management. Statutory 
audit i»rotects the interest of the shareholders whereas management audit looks 
toward the interest of the management. Statutory audit looks to the past only ; 
it does not extend to future assessments and planning as the management audit is 
required to do. 

A brief synopsis of the various areas covered by management audit is given 
below : 

1. Markefyigfmetlon 

(a) Market survey, sales forecast, and sales and distribution poli^. 

(b) Sales planning based on market researdi or survey, keeping in view production policy 
and capacity. 

(c) Policy foi sales promotion or advertisina, 

(d) Product pricing policy : discount and credit policy. 

(e) (kganisatioa of varioos channels of sales and distribution. 

2. Production management 

(a) Production planniag and its co-ordination with production. 

(b) Utilisatioa of capacity ; best use for idle or surplus capacity. 

(c) Production performance evaluation ; deviations from norm or standairu inaii. 

(d) Organisation for tools, maintenance, and repairs. 

(e) Specifications andstandards for ma'terials and operative time ; machine as well as 
manual. Improvement of productioD methods and development, dcsigrang, and 
testing of new products and moductioo methods. 

(0 Research. 

Value analysts. 

(h) Job evaluation. 

(0 Coat reduction. 

3. Inventory controi 

fa) Purchase organisation and procedwe ; operating of provhionuig drill, e.g. 
determination of order levels, safely balance, and optinmm order she. 

(b) Storage prooedutc ; cost of Inventory canying and inventory shortage. 

(c) liwe routine. 

(d) Slow moving and obsolete items }invmttofy turnover. 

(e) Vahiatioaofstodcandwork-iti-piogrese. 

4. Peraonnel adntirtistration 

(a) nooethire for reeruHmmtt, promotion, transfer, and training time anfi costs— 
peisoimel Shortages, oveisupidies, layoflS, overtime etc. 

(h) Absenteehm and sickness, recruitment times and costs, action taken to retUM them. 

(c) Methods for wage payment and incentives, wage and salary admiubfratioiu 
(dfi Labour turnover ;m^iods adopted to analyse and action taken to redoeelilgh rate 
oflaboorintnovsr. 

M A ff ? i w pw i t hiit fjumaafam ftif fufety, 

CD WSsMveisicaataes. 

ifi nroductiviiyofiahwtf.perlbtm 

<h) Distiptiae and noiale. imioiMdaasaemeM c^opaiatlm, ebBectiva bargahihig, 
bfi rlfc ^ai i tjlb I m elsa at sBt eio. 



EXAMINATION QUESnONS 


739 


5 . PinancUd control 

(a) Setting and operation of budgetary system of control : report of variances. 

(b) Internal audit including cost audit. 

(c) Financial reports and financial ratios ; rendering analysis of interpretation. 

(d) Scrutiny of financial proposals ; investment plans and project deebions. 

(e) Delegation of financial powers. 

6 . General 

Organisatton for, 

(i) delegation of authority, 

(ii) flow of information, and 

(iii) levels of deebion making. 

EXAMINATION QUESTION 

1 . It has been stated that “the important aspects of Cost Audit are (a) propriety audit 

and (b) efficiency audit." Oaborate on this statement. (/.C. Wui., FbitU) 

2. "The ohjurf of the amendment of sub-section (1) of Section 209 of the Companies 
Act is to ensure that in respect of companies engaged in piyduction, processing, 
mspiufacturing or mining activities which may be specified by notification bsued by 
the central government, proper records relating to utilisation of material and labour 
are available which would make the cflkicncy audit possible." 

Explain what is meant by Efficiency Audit and illustrate with reference to the 
TOff of spare parts and stores to be audited under the Cost Audit (Report) Rules, 1968. 

(I.C.n'.A., final) 

3. Outline the scope of internal audit in an organisation with manufacturing (having two 
separate plants), administrative and marketing divisions. 

Indicate with reasons, the importance of cost audit. {I.C.W.A., Final) 

4. State briefly the areas of control which in your opinion, should liV covered by a scheme 

otinterna] audit for a large undertaking. What is (he ^elation^^'fp between internal 
audit and statutory audit 7 (/.C. fV,A., FinaO 

5a (a) What is ‘Internal check’ ? What arc the essentials of such a system 7 

Is it synonymous with ’Internal control’ 7 (/.ClfOI., FinaO 

6. Discuss the functions of ’cost audit* in a manufacturing organisation. 

Hnal) 

7. Cost audit will help to maintain, among other things, the integrity of invent<My 
valuation. Discuss the role of cost audit in this as well as in other fields. 

Final) 

8a Asa part of cost audit, you arc making a test check of the routine followed, from the 
raising of a purchase requisition by the stores department (c thv entries covering the 
receipt of the goods in the stores and cost ledgers. 

Enumerate the documents and entries you ''<^uld inspect, giving bticf details of 
the main points you would diock. (/.C. Final) 

9a Bitumerate at least twelve points which you would look into in conducting a cost 
audit programme of material, labour and overhead. Write a report to the management 
Ott any two of these points. Inter) 

10. Draft a brief report to the Managing Director on the desirability of introducing the 
aystem of pre^autllt of purchase orders and contracts, pointing out defects in the 
existing system of post audit and stressing the important aspects of pre-audit 
examinatiofi* fhai/) 

IK SUte the essential ftettties of cost audit. In what respects is cost audit different frm 
audit? (/•C. ,Aa^ Final) 

I2a A system of Interittl Audit has Just been InstaOed in a manufinetttring concern wh^ 

emffioys about 2,900 workers and handies a large number of items of raw materials. 
Set om the main points to whkh anentiott should be paid by the Internal Auditor to 
fl fti nrol itores and labour to the oonocm, Aad) 
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13. Give an analysis of the functions of Cost Audit in respect of Inventory. WorMu 

progress and Overheads. (f.C Inter] 

14. The cost audit report rules require that the cost auditor should report on the soopt 
and performance of the Internal audit, if any, in a company which he cost audits 
For the purpose, your cost auditor requests you. the Oiicf Internal Auditor of i 
company, for a short note. He further suggests that since in your company materials 
constitute the mqtor element of cost, youi note should illustrate, the ohjMives and 
performance of internal nudn, from any aspect of ‘material audit* covered by you. 

(I.C.IV.A,, Final] 

15. What do you understand by the term ‘Vcrilication of Assets*. Prepare an audii 

programme for verification of finished goi>ds of a factory, assuming that you are thi 
externai auditor of that company. (/.C.IV.id., Final] 

16. (a) In what way Cost Audit is different from Statutory Audit ? 

(b) What are the areas of activ]t> whichaCost Audit Programme is expected to cover 1 

U.C.tV.A., Inter] 

17. As Management Auditor of a Companv, which is capital intensive, enumerate the 

procedures which you would consider adcqu4ite for internal control over property, 
plant and equipment. (AC. WM.. Finat, 

18. In which directions are the costing records of value to the auditors of the financia! 

accounts ? To what extent do you consider an independent audit of the cost accounts n 
neccssaA ? f /.C. IV.A., Finaii 


19. ‘‘Cost Audit*' is a necessity and not a luxury and is viewed as a barometer to roeasurt 

the operational performance, the effectiveness of utilisation and working results 
Illustrate. (/ C W. A.. FUtqT 

20. Government of India has made Cost Audit obl.gatory in cases of industOTswnfffitS 

necessary by it through an amendment of the Companies Act. Enumerate th< 
purpose of this Cost Audit and indicate how ultimately it will benefit ilie producer 
consumer, the State and the shareholders. (/.C. IK/4, Final, 

21 . What, in your opinion, are the cardinal differences between the report of the Statutor) 
financial Auditor of a company under Section 227 of the Companies Act and the cost 
audit report of the Cost Auditor under the Cost Audit (Report) Rules, 1968 ? 

(/.C.IK./4., Final] 

22. Cost Audit is more an aid to management than a statutory chock on its performance. 
Do you agree with this statement ? Give reasons for >our answer. (/.C W,A , , Final] 

23. The company in which you are employed, manufactures a product^ for whkh recent!) 

Cost Accounting Records Rules have been prescribed. The Managing Directoi 
desires from you a note on cost audit, for future reference. Prepare such a not« 
mainly highlighting the procedural aspects from point of receipt of an order for com 
audit till the submission of the report. (AC. H^.A„ Final] 

24. The cost audit report rules require m Para 9 of the Annexure to the cost audit report 
commeiits from the Cost Auditor on 'Stores and Spares’. 

Prepare such commenls, at4»um]ng that you have been appointed as Cckt Auditor 
of a oompatiy, for a product, familiar to you. (LC,mA., Final] 


25. What do you understand by the term 'Management Audit*? Discuss ii| brief the 
scope of such an audit and the benefits which the managemetit can derive 0ierefrom. 

(/.C.HMm Final) 

26. An organisation exists with wellHlcfincd jurisdictional activity under the folfowing : 

Productfon Research and Devetopmeoi 

Dhtribufiofi and Sales Legal and Secretarial 

Flitanoe and Costs Persorgtef and Public relatfons 

As a Managemetit Auditor broadly indicate the mm and scope of the audit and 
the tMfammtion you wouid be repotting to the Managlnh Direclor. (/.C Final) 


27* Caiefidly examine the oonoepf, scope and ol)^ve§ of hUMgmeni Audit in the 
comext of presentHtey fodtutrial devefopmeet in this country. Final) 

ttt Ua4erliei«3-«-AaiianpsetotlieCc»iAii^ 
foolihm of the Cbiffpc^ 
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You are the cost Auditor of X Y Z Ltd. 

(a) Prom the following Profit dc Loss A/c. and Balance Sheet, calculate the various 
ratios required under the above rules. 

(b) State also the various items of Expenses and Incomes to be specified as per the 
above audit report Rules. 

Profit Si Loss A/c f^or the year ended 31st December 19 

Particulars 
Net Sales 

Less Cost of Production 


3,00,000 

2,58,000 


42,000 

Operating Expenses 

Selling 2,200 

General Administration 4^000 

Rent of Office 2!800 9.000 


Cross operating profit 33,000 

Dcpreciatiiw 10,000 


Net operating profit 23,000 

Other Income (Interest on Govt. Securities) 1,500 


Gross Income (Before Tax) 
Either Expenses 
Interest cm Bank overdraft 
Interest on Ocbcnturcs 


24.500 

Rs. 

300 

4;t00 4,500 


Net Income before Tax 
Tax 50 on Net Income 


20,000 

10,000 


Net Income after Tax 


10,000 


Balance Sheet as on 31.12.19..., 


UtMUtiet 

Rs. 

Rs. 

Assets 

Rs. 

Rs. 

HQuitySiare 



Fixed Assets 

1.SO.OOO 




50.000 

Ia^ss : Depreciation 

50,000 

1,30,000 

1% Pref, Share Capital 


10,000 




Reserve R Surplus 


40,000 

Imestmcnt in 

Cio\i. Securities 


15,000 

6% Mortgage Debentures 
Ciirrenl Liabiiitjes 


70,000 

('urrent Assets 



Sundry Creditors 

(>.000 


Sundry IVbtors 

20.000 


Bills payable 

10,000 


Stock 

30,000 


Outstanding Expenses 

1,000 


Cash 

5,000 

55,000 

Pravhktn for taxation 

13,000 

30,000 




TotiU 

2,00.000 



2,00,000 


(ICIVA, Final) 



CHAPTER 15 


INFORMATION SYSTEM, DATA 
PROCESSING AND COMPUTERS 


to order to assist the management in taking appropriate action, information 
is communicated in the form of reports, statements, charts, and graphs. The 
information communicated covers physical facts as well as cost data. In small 
organisations where the top level management is in close contact with almost all 
the departments and thus has an intimate knowledge of the various activities of 
the business, the necessity for presentation of information may not be keenly fdt. 
In big organisations where the top man has little time or less opportunity to come 
in contact with the lower levels of management, the position is different and 
communication of information assumes considerable importance. 

An important function of the cost accountant is to evolve a suitable system 
of reporting cost and financial information relating to the various activities in a 
quick, correct, and efficient manner. Reports are aimed at or directed to specific 
individuals or group of individuals at various levels of management, 4fi(S Ih^ 
contain information in respect of individual sectors of action and responsi'^ility. 
Good reports show favourable and unfavourable past actions, present situation, 
and future trends. With the facts and information presented in the reports, the 
management is able to evaluate performance, i.e. assess the results of the plan of 
actiem of the company, effect necessary changes or take other action as necessary, 
and jdan for the future. 

It would rather be impossiUe to list out the reports, statements, etc. that 
would be suitable for all organisations. The requirements of an individual business 
should be studied and the reporting system should be fitted in accordance with 
its needs. The information to be submitted would need frequent review and 
a((}ustmeais to the changing requirements of the management Thus it is left to 
the ingenidty and skill of the reporting individual to present information in the 
best possible manner. The purpose of this chapter is to discuss in gtnendf the 
prioctides involved in the preparation and presentation of information. 

Monmtion fee VarhMS Leveb of Management. The ftindamcntet nde 
for a gystem of rq^iofting is that the information labmiited should be in accoedance 
with and apimopriate to the requirement of the recipient, fiistly, witfi regied to 
lus levd or status and secondly, his knowledge and responsibility. R^km^s ate 
piqpared for each executive from the bottom to the highest levd of managsnent. 
For a reporting rystem to be effective, the various leveb of nuumgeneel and 
their diverse icqionsibilities for operating and for decision maldog should be 
neognised and the system designed acoonlingly. 

la goMcal, infcmaatkMi may be cimununlCBted to three leveto, auadfy : 

(0 and dOnect superHsknt kvtl ! lUs level of nanagemeat is 

jmaedfailely’ imwB s jbie he the dw*toHday openthm of the varfons sectors of the 
and mndfy thb level not be coocemed witli decision maldni 
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•otivides. Detailed and specific reports restricted to the activity with whkdi the 
chargeiMn, foremen, and the supervisors (i.e. those immediately responsible to 
look after the operators’ work) are concerned are required for this level The 
planned and actual performances and variations from the plan should be reported, 
both in physical and monetary terms. 

(ii) Middle or coordinating level ; This level is comprised of the heads 
of the departments such as the production manager, works engineer, purchase 
executive, sales manager, chief inspector, and chief accountant, who supervise 
the execution by the operating level of the plan set by the top management 
Normally, this level is responsible for the work of a group of section supervises. 
Often, this level would be required to take short-term tactical decisions such as 
those relating to recruitment and training of personnel, product design, product-mix, 
budgeting, marketing, manufacturing control, etc. The reports for this level 
will show in aggregate, the results of the operating level but these should be slightly 
more broad-based ana thould contain less details than those in the reports m e»"t 
for the lower level. The reports should show the efficiency an^ cost data for a 
group or a department. 

(iii) Top level or general management : This level is comprised of top persons 
*T the, hierarchy such as the proprietors, chairman or president, vice-president, board 
of directofsrnianagtng director, and chief executive, who are occupied with matters 
of policy and higher administration and have little time to go through details of 
relatively less importance. It is this level which makes long range policy or strategic 
decisions relating to the objectives of the concern. Operational information for 
this level should, therefore, highlight departmental efficiency and in.fficiency and 
the comparative results from one period to another. An analysis of the causes 
for inefficiency should also be given. The information supplied to the top level 
is mainly profit motivated that should reveal the trend rather than show the details 
and it iffiould stress commercial and financial aspects bringing out all the activities 
having a financial bearing. Report for this level or for that matter, for any level 
of management, should follow the principle of ‘reporting by exception’. Only 
those facts which deviate from the standard or target, should be brou^t out leaving 
out the moss of normal or routine items to take care of themselves. Instead of 
details, only summarised totals or summaries of important points may be given so 
that the management can scan through them quickly and take corrective action or 
decide polk^ 

Oljectins of a Systan fw Coumoiiicating Infomiatloa. It is difficult to 
imagine a business running without an efficient system of reporting. Even in the 
smallest of concerns, unless the opermives render information to the supervisor 
(thou^ it may be only oral) and unless the supervisor in turn communicates with 
^ boss, the businem would come to a standistill. The objectives of submitting 
information are varied. Some of these are as follows : — 

(i) A system of reporting is essential for effident and effective pi*w»'ng 
andcontroL 

(U) The results of measurement and analysts of performances of men, 
plant and machinery, and other resources are brou^ to 
li piit. R^iofts tdl how efitoctively the various produetba, marketing 
and fintww e Ihctma have been utffised. Efficiency of individuais and 
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depBitmeots like purchase, sales, production, and eagiaeering my 
be watched through the information supplied, and responsibilities 
can be fixed. 

(iii) Reports reveal by comparison, causes of variations from nonm, 
standards, or budgets and point out unfavourable conditions so that 
prop^ remedial measures may be taken. 

(iv) Hidden costs like costs of idle time, high labour turnover, and surplus 
capacity are revealed. 

(v) Reports assist in controlling cost by pointing out wastage and losses. 

(vi) Reports arc useful for schemes of reduction of costs. 

(vii) Data collected at the operational level are carefully processed into 
information reports which are valuable aids to policy and decision 
making. The anticipated effects of proposed decisions for alteration 
and expansion of the e.\isting operation are disclosed. 

(viii) Reports on production statistics regarding rejection, spoilage, etc., 
and their effect on costs are of assistance in quality control. 

(ix) Advwse and favourable trends, within and outside the organisation, 
are brought out so that action to improve the situation or to take 
advantage of the opportunity available, as the case may be, may be 
taken. 

Requisites ot an Effective laformation System. These are : 

(a) Timing of presentation : Promptness in preparation and rendering of 
reports is of paramount importance. If there is considerable time lag between 
occurence and reporting, the information communicated may be received too 
late for any action. Opportunity may be lost or wrong decision may be taken in 
absence of information tluit is rendered after such a decision has been taken. The 
periodicity of a report should be kept in view and different types of reports submitted 
at suitable intervals, depending upon the nature of the information conveyed 
and the needs of the management. While speedy reports are desirable, 
too frequent reports lose their effectiveness. Reports at quick intervals become 
repetitive and are likely to be uken as a matter of routine ; they are cosdy and 
involve waste of time on the part of the recipieot. 

Tlie availability of high speed data processing contrivances and techpiques 
in modem times has practically eliminated the time factor and informatipn can 
be supplied now with amazing promptness. Even where sophisticated aids i|re not 
avatlaUc, the following techniques may be adopted for speeding up the refdttion 
of rqmrts 

(i) Accumulation of most of the %ures sufikieiitjy earlier than the pcttial 
date of lenditioa of the report so that nuitinuim work is invcrfvedlat the 
Jastmommt 

(ii) Clodng accounts earlier than scheduled dates. 

(tii) lAe of pee<losittg, interim, or flash rep(«ts baaed on eti^uOypmpafed 
estimate data. 

(if) ItevkwoftlwsysiemsoastoefiminambottleQeelctiatdieditlingand 
sttiilaidilBtiOD and eimftiBeatkm of form and records. 

fr) UHTOfsItadifdoostft f 
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(b) Accuracy : Data collected should be correct and their arithmetical 
accuracy should be checked. Mechanised and other modem data processing 
systems are very useful for ensuring the accuracy of the reports and statements 
rendered. It is needless to emphasise that wrong information given to the 
management may result in wrong decisions. 

Accura^ should not be achieved by sacrificing promptitude. It is better to 
have approximate but timely reports than to have very accurate but late reports. 
Ensuring accuracy costs money and time. The degree of accuracy desired for a 
particular report should, therefore, depend upon the cost of compiling the report. 

(c) Cost of reportinn : The cost of rendering information should be compared 
with the value of the advantage gained froni the report or the loss sustained by not 
reporting. As it is difficult to assess these factors monetari y, it is left to the 
judgement of the accountant to render information in the most economical way. 

(d) Form of the report : The style and layout of a report will depend upon 
the needs of the iiuJi'‘idual tii v.hoin it is rendered. Reports may be rendered 
. orally in course of conversation, meeting, and conferences, or in the form of graphs, 
charts, statistical tabulations, or narration. These will be discussed later. 

(c) Contents of a report : No rule in this regard can be laid down as the 
contents of a report will depend upon a \er> large nuinoer of factors. The following 
general principles should, however, be taken into consideration 

(i) Each report should have a self-explanatory title and should state the 
period to which it relates. The language of the report should be clear 
and charts and diagrams should be visually attract've. Accounting 
jargon which the recipient may not piopeily unde^. ind should be 
avoided. 

(li) The contents should be brief and precise. Unimportant data should 
be removed and only relevant information included in the report 
Going through a moss of unnecessary details is time consuming, and 
in the process, sontc important points are likely to be overlooked. 
Bulky statistical details, if absolutely necessary, may be included in 
appendices and schedules attached to the main report. At the same 
time, a report should not be so brief as to lose its informative value. 

(iit) The data furnished should have suitable units of measurement such 
as vtdues, percentages, ratios, index numbers, statistical measures, 
and rates. 

(iv) Each information given should have a purpose and meaning, and 
repetition should be avoided. 

(v) There should be uniformity in presentation and the source from 
which information is collect^ should be properly defined. The form 
should not be dtanged too frequently. 

(vi) Controllable factors should be distinguished from nons;ontrollable 
factors and reported separately. 

(vii) Suitable yardsticks, norms, or comparative figures should be given to 
enaJde control being exercised. The two sets of figures, viz. the actual 
and the yardsticks should be prepared on the same basis. Differences 
or variations should be property highlighted. For example, actuals 
atty ha (Knqpafad with budg^ standards, or past actuals ; the 
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performance of one department may be compared with that of 
another ; and one factor may be compared with another. e.g. selling 
expenses with sales, cost with sales price, etc. 

(viii) Aj^vopriate comments should be given in the report. Correct 
interpretation should be made and adequate data given to suggest 
possible course of action. Managers and technicians, not being 
accountants, appreciate this assistance and it saves time and ensures 
prompt attention. 

(0 Periodiad review : The form and contents of a report should not be 
of a pomanent nature, valid for a very long range and period of time. Routine 
reporting develops staleness and after some time, such reports are simply filed 
away as the recipients consider them to be useless. Another drawback is that in 
the maze of data and reports which go on inling up in course of time, significant 
facts are overlooked, ^riodical review of all reports and statements should be 
made to determine theic necessity or redundancy and the need for their revision 
or betterment. Oilb method of review is to issue a questionnaire asking the 
recipients to comment on the utility of the report supjdied to them. 

Special Reports. Reports may be rendered at periodic intervals as a matter 
>f routine or on particular occasions when called for. Problems which very often 
arise in a business are required to be investigated. The results of the investigations 
and the recommendations are incorporated in special reports. The form of a 
sperial report and the matter covered in it will vary according to the nature of 
the {xrobtera investigated. A special report dSnally contains the ternu of reference, 

i.e. the problem to be studied, the investigations carried out, the findings, and the 
suggestions and recommendations made. 

Some of tlui problems on which spedal rqxwts may be rendered ate given 
below 

1. ProdmUm delays amt battlaieeke. Reasons for the delays and bottienecics tofether 
with their effect on ooet will be given. Recommendathm for removal of the 
impedimenis Should also be given. 

2. Vader-miUxtaion of piant eapadty or Idle e^adty. The effect of surplus or idle 
fadliiies on costs of diflineat producia should be furnished. 

3. Ceptud (mestmem proMetiu. 

4. Mdee-ar^oy pmbbmt. 

5. Labom turnover. Analysis of high labour turnover, ito causes, effipct on costs,'and 

pievemlve and corrective actions taken risMld be furnished in the report. ) 

6. btmsory reports. ReporW on inventory sliortage. excessive stock, arid slosMiKWhig 

and noiMaoving stock may be requhed. < 

7. Price fixation problms. In nomal timet and ia tbaee of reoeiiioa, special leporll to 
gu'de pridng may be fitntlshed. 

S. neuardi and devOepment. The report should Indicete the olgeetlvM, ttw teRilta 
wdiieved, and the ooet ineutiwL 

9. WerUm ceptkd. ghortage or eaooas of worfth« capHal, n-TTTmnnnt of Ms 
ieau l re B ieiiis.a iid si M iB stl oi i iftirobtaMiiaiteidear«teftMai«raw ^ 

19. tmmmnt pcMep, The best manner In which to invwt swptai ftnidi. and a 
ocMBpamifve stody Mtiw swtoui chtanrti avadaUa, 

^ mm iwift wiham oMial, 
loaa, otix ifi^ 
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IX JFittsMIlty study for a project or /or Installing a computer. 

13. Dtrerslfiettllon of production. The effect of divef>ificsth>o on production facilities, 

ooets, and proflts. ^ 

14. Changes In tMikodsofprodueilon. design, and system. When alternatives are awilabie. 
suggestions for a particular line of action should be made, based on the various factors 
such as costs, profit, availability of resources, capital investment, and market 
conditions. 

15. Market research. The effect of such research schemes. 

14. Closing down of departments or opening of new departments. 

17. Profitability of products. Suggestions to improve profitabili^ when the conoen is 
faced with recurring losses. 

18. Importmt developn»ntstn the industry, c.%. change in Government policy and economic 
changes inside and outside the country. 

19. Taxation and legislation and theii effect on the company’s profits 

20. Cost reduction schemes. 

21 . Report on general economic forecasts. 

22. Report on results of special projects. Alternative capiul investment. 

23. Report on the company's financial position. Various financial ratios. 

24. Report on superannuation, gratuity, and long service payment schfines. 

Reports for Executives. Suggested lists of reports that may be rendered 
to the various functional c.Kecutives and the various levels of are 

given in the following sections. 

Reports for the Top Level or General Management (Strategic level) 

(i) Periodical Profit and Loss Account and Balance Sheet ; general financial pofi tion ; 
management ratios. 

(ii) Reports on the concern's environment c.g. Government laws and ‘ates, customers, 
competitors, suppliers, general economic climate oi the country etc. 

(ifi) Bod^ts : master budget and capital budget. 

(iv) Sales votumc. orders received, and orders in hand. (Current figures may be compared 
with post figures to reveal trend.) 

(v) Quantity of production and productivity reports. 

(vi) Damages and spoiled work ; returns made by customers on account of defective 
work. 

(vii) Sammaries of cost of production, department>wi$e, element-wjse, and for inqioTtaiit 
Jobe. 

(viii) Overhead efBcieocy reports. 

. (ix) Plant utilization reports. 

(x) hoifeet cost reports. 

(xQ Propom reports on tesearcb and development. 

(xii) Variinoe analysis reports— labour, material, and overhead. 

(xi^ Labour efficiency reports ; labour turnover and labour absenteeism. 

Odv) Inventory position ; invenioiy turnover. 

(zv) Return on capital analysis. 

(KvO SpecM reports, as necessary. 

tepprti fitr ihg MUUte or OhonSiiatlng Level (Technical level) 

fD iflvMMorynlaniiiiig and control reports-stodc balance, slow and noonnoving stock. 
dO MalHialiMoaandiMgevnriaiiMteporfa. 

(HO Labo u r effideocy reports, 
dv) Uboarntorepotti, 
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(v) Indirect labour and indirect mateirtal costs. 

(vi) Labour productivity reports, 

(vti) Tool costs. 

(viii) Controllable overhead expenses. 

(ix) Quality control ; spoilage, defective work, and rejection reports. 

(x) Idle tune. 

(xi) Capacity utilization and capacity planning. 

(xii) Maintenance costs. 

(xiti) Production reports . 

(xiv) Material spoilage report . 

(xv) Finance reports such as budgets and forecasts, customer credit, capital expenditure, 
etc. 

(xvi) Departmental efficiency report and operating statement. 

(xvii) Marketii\g information reports, e.g. sales forecast, prices and marketing control, 
advertising, distribution channels etc. 

(xviii) Personnel and man-power planning and control reports. 

Reports for the Lower I eve! (Operational level) 

(a) Production Manager or Works Manager 

(i) Cost of production of Jobs. 

(ii) Reports on material consumption. Material usage variance. 

(iii) Spoilage, defective ^^ork, and rejection. 

(iv) Labour utilization, idle time, and overtime, causes of Idle time anal>\cd for control : 
comparison of actual labour hours with standard hours. 

(v) Machine utilization and idle capacity ; bottlenecks in production ; nciuai machine 
hours compared with standard hours. 

(vi) Labour turnover and absenteeism. 

(vii) Maintenance cost suitably analysed. 

(vtii) Expenditure incurred against spedfic Standing Order Numbers. (These may be 
compared with standards.) 

(tx) Analysis of orders ; orders received and complied with. 

(x) Variance analysts- labour, matenal, and overhead. 

(xt> General operating statement of each department . 

(xii) Tool cost and tool utiiizatton. 

(xiii) Comparison of departmeotai variable overhead with the budget . 

(xiv) Ratio of indirect labour to direct labour cost for each department. 

(xv) Power consumption and cosu. 

(xvi) Overtime and shift vworktng— effect on productivity and ants. 

(xYii) Control ratios, c.g. indirect labour to direct labour, wage cost per worker. Idle or 
lost hours to total hours, material oonfumed to production cost, etc 

(b) Salts Manager 

(i) Sales analysis by prodiicu or product groups, territories, regions, salesmen. 

(ii) Sales operating sutements. 

(m) Selling expenses suitaMy analysed ; comparison wdh budgsts, 

(iv) Market research and market aciiviti^, 

(v) Sales promotion ;efrectivenesa of variom 

(vi) Afialysia of sates order bookings and badt4ais;lte4md^ 
with sales quotas. (These help the sgteaeaecutiMm to 

(viO WatehoiMetqpenN^ 

ItaUMlNWgs^ 
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(ix) Reports on credit control, i c bad debts, slow collection, report on credit worthiness 
of customers 

(x) Analysis of customers' u>mpUinls 

value of orders earned out to value of orders received, bad debts to 
debtois or total sales, selling overhead to cost of sales, profit or marginal contribution 
to cost of production or cost of sales, etc 

(c) Personnel Manager 

(i) Labour uiilixation and performance in different production departments (ratio of 
effective labour time to total available labour time) 

(n) Labour turnover monthly turnover compared ys ith the budgeted turnover rate 
(ill) Defective work, spoilage, and rejection due to bad workmar hip and lock of skill 
(IV) Ckwt of Personnel department related to total co^t of production 

(v) Absenteeism, idle time, overtime, and shift work 

(vi) Accident report 

(vii) Welfare schemes 

(d) Purchase Officer 

(i) Material price and usage variance icportv 

(ii) Statements c<imparing actual purchi cs, consumption and insentoncs with standards 
or budgets 

(III) Changes m material prices 

Reports on Material 

(i) Market trends and price moscmciits 

(n) Suppb position rcp<*rt Orders gistn to supplier and icccipt of stores from supplier^ 
(ill) StocK and insentory reports 
<iv) Materials quality report 

(v) Saap and spoilage, loss in storage 
(VI ) Material productivity 
(vii) Purchase department costs 
(viii) Material consumption icporis 
(ix> Disposal of surplus sUkK 

(x) Cost ratios, c g materuils consumed to labour ot machine hours , direct material to 
units of products, cost of prtxiuciion. sales, direct wages, or in tircct materials , total 
material consumption to closing stock or average st<\k of materials 

Reports 09 Labour 

(i) Recruitment statistics and training costs 

(ii> Staiisites of wages paid with details of gross earnings and deduct* Comparison 
with budget ullotmcnt 
(ill) Analysts of laboui exist vai lanccs 

(rv) Effect of ovcfiiroc and shift work . comparative costing to help in deciding whether 
new workers should he recruited to avoid oscitimc payments 

(v) Idle time costs under various causes 

(vi) Labour efficiency and productivity . impact on productivity of suggested changes, c g 
change in wage payment system 

(vii) Labour tumover statistics and costs 
(Vin) Frequeoey of accidents, 

(lx) Abeatitcoism analysed under various causes. 

(x) Cost ratios, e,g. direct wages to quantity produced, total wages to total labour hours 
or total machine hours, wages to matenals avnsumcil wages to cost of production, 
wages to salce« mdnoct labour to direct labour, overhead to direct wages, and idle 
thM ciwi to total wages. 

Rcpntti M OfiifcMMl 

(i) Owrfwtd cxpendtoir* lUtewents. 

(H> CoiiwttiMmorK(ttakndbia|04«d<Rpe^ 
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(r) Malitfentiwxi**. 

(vO Power awm**"®***- 

(vB) Admtei*****'®* <.'«!*•*•*• wportfc 
(vifl) SelUnf end dirtnJ*tt»too «!>««*»* i«|Wrt*. 
fix) Rejearch utd devtf lopineti* iwport»« 

fx) Cbet ratios, e.|* owthead •# retalfcwi to libow Hours, Mcltbto heWt ^MStily of 
prodticikiii. oosia oT firoductioa or MlM : riepioeirtito to ilMl iM«ta ; «oct of 
nroductioo to sales, power uroto to materiala coimnwd ; OMd eoMooto^ 
uiyts lefiefaied , tuid sieem raised to coal coa^^ 

(i) HMtutaaa(ioflstoteiiienti;Kllefaali«y»epor<a. 
fii) Tied up resound of the business, 

(la) Cost of operatinf and mamtainina assets. 

(iv) Plant efflcieiKy. 

(v) Jlownoe eamittc capaaty of each asset. 

(vi) Depreciation. 

(viO Rejections due to indScient assets. 

(ritO Report oiycapioU expenditure auiborisarKNi. 

Ptto nooctotof. Jktta refer to a number of facts, figures or statistics 
about tbe activities of a business such as hours worked on individual operations, 
quantify of material issued for specific jobs etc. Data are usually unrelated and 
sometimes, un>ittteipieted and hence, not meaningful. 

^ormatUm is meaningful data to be used as a base for business decision 
making and is obtained by suitab^ converting the raw data into an analysed and 
meaningful summarised form such as payroll, material issue analysis etc. In tbe 
context of computer systems, data, as we shall see later, refer to the input which 
is transformed into output (i.e., infonnaUoa). 

^ dm i^ocessing is meant the processing or handling of Uie various types 
data we come acrou during tbe operation and management of a business. 
Data prooessing comprises the cdllection, chusification and analysis of data so as 
to finally create the information to be reported. The processing may be manual, 
mechanical or electronic Whik computers are very often referred to as data 
prooeasiiig or electroaic data prooessing systons, a simifie system cf book*keeping 
maiotaiaed manually is also a form of data processing system, 

Tbe basic steps involved to a system of data processing are as follows >- 

(i) Ofiiection and recording of data. Tbe data origmaily reconfed in 
source documents, eg. dock cards, goods received notes el4 an 
transcribed on a suitaUe data record such as handwritten or typjkl mi 
a paper form, keypuodied on a card, keyed on magnetic tape elet 

00 Arranging and edifying the data recorded. This is done in a disired 
sequence or order manualOf. with the iwlp of sorting madiioet ii| card 
poaching qrstems or by using the storage devices in n computer. 

OIQ Fcoeciiing the dato and summaiisiog them into smtaUehelKlsi«4l)h*(i 

in the infonnntioo or final report. The praeeeeiog to dona in Mfvend 
wqre sncIi as mannaliy throng mental arithniatie and tcaaaeri|pdon on 
paper or with tltohd^ of ca l c nl at h^ and tabahtiaginacl^ 
oeotril procMshif onit of a eonpnler. 





m 

bitpMlAt Hite VnNtHliift fotogreted data procaaring is a nnifi^ tytteni 
ia wUoh tibts savwil fAaiea of data processing in an organisation are streamUned 
into one interlinked ijrstem. In other words, the data han d l ed for the earions 
sectors of control of an undertaking, e.g. for payrolls, inventory control, production 
control. 0(»t accounttog etc. are int^ated into one system so that there is an 
unintamipted automatic flow of data in an orderly fashion in all parte the 
organisation, and all lev^ of management are fed with the information they 
needt Dea ling with specific problems of only a part of an organisation without 
reference to their effect on the other parts may be disastrous, misleading, *»*d 
wastefiil. This is equally true in the case of data processing. For the purpose 
of itfocessing data, the organisation should, therefore, be viewed as a whde and 
data flow charts should be prepared for the entire orgam'sation. 

The advantages derived from a system of integrated data p .icessing may be 
summarised as follows 

(i) In an integrated data processing system, data are properly analysed 
and sitled. unnecessary items are weeded out, and data are able to flow 
witii speed. 

(ii) It assists in laying down necessary control mechan^ in as much as 
each level of management becomes aware of the information flowing 
to the other levels. 

(iii) The use of the same co-ordinated data ensures accuracy. 

(iv) It gives an overall co-m-dinated picture to the management. To cite 
one example, relationship between sales, purchase, and production is 
clearly brought out if all the relevant data are properly integrated 
during processing. 

(v) It stimulates the communication system within the c.^anisation. All 
levels of management, shops, or executives who are ic'tponsible for 
achieving the objectives become fully aware of their respective roles 
and places in the overall plan of the concern. 

(vi) Co-ordination brings about a sense of co-operation and mutual feeling. 
As the same set of data is used for the preparation of several types of 
statements, the risk of conflict in the views of the various departments 
is minimised. 

Integrated dat * may be processed manually or mechanically. Mechanised 
data processing offers considerable advantage over the manual «ysrem. 

, In order to have the full benefits of mechanised system, it is esseiitial that 
integrated processing should be introduced, i fact, one cannot think of a 
mechanised system of accounting that does not go band in hand with integrated 
data processing. The punched card and electronic data processing systems 
discussed here, therdTore, pre-suppose that integrated data processing exists in 
the systems described. 

Mamad and Mechaalcal Data Proocssfaq;. Data may be processed manually 
or with the hdp of meduudcal, electrical or electronic devices. The manual 
tedwique is the eariiest ai^ is still widdy used in most concerns in tins country. 
As a <^fhot, even those organisations which have insudled the latest models 
of cosnputen^ aeed use the it ta****** method side side for {vocessing a portion 

oftbedita* 
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The nmniiai method is laborious and tioie<oa$iiaiing, particulariy in Wg 
oramiSorXerewluminous data are handled and a large numb« of a^ie. 
and^iports, some of which involve complex calculations, are prepared. A manual 
syLm^daXa. processing has the following added diaaJwitages 

(i) Clerical errors arc not ruled out. 

(li) It IS a drudgery to handle voluminous data manuallv. 

(iii) The same data have to be copied and recopied for use in different 


statements. 

(iv) There is no in-built svstem of agreement and check of the statements 
prepared manually. 

(v) Delay occurs in rendering information. 

A variety of mechanical aids is now available to the accountant to enable 
him to carry out routine accounting functions, to analyse data in the manner he 
desires, and to present information to all the levels of management with promptitude 
and at a considerable low cost. Tiie rapid technological advances made in the 
fkid of machine account mg over the ia.st few decades have compl^ely revolutionised 
the methods of data processing and information presentation. With the help of 
electronic computes, wide fields are now being covered and managerial control 
has been made possible to a degree that could not even be thought of earlier. 

The following advantages in general, are derived if data processing is done 
with the assistance of machines : — 


(0 The mam advantage is speed because machines do work much more 
quickly than manual systems. 

(ii) There is reduction in cost. The.cost of initial installation of machines 
and in some cases the recurring costs are, no doubt, high but it is 
economical in the long run because the clerical expenditure is 
considerably reduced 

(lii) Several calculating processes like addition, subtraction, multiplication, 
division, computation of balances, and working out mathematical 
relations are done simultaneously with posting. If necessary, some 
intermediate operations can be skipped by a (Mroper setting of the 
machine. 

(iv) Most of the mechanised systems provide automatictdly controlied 
devices to ensure accuracy. 

(v) Mechanisation makes a system flexible. For example in the punched 
card system, it is possible for a set of punched cards to be coffli^ with 
another set of cards having a different type of data, so as to |ive a 
desired combination of informatiop. 

(vi) Mechanisation helps in improved managerial control through plompt 

reports covering aspects which it is not possible to go through in 
manual systems. ' 


of Mtfhaairal DcHees. The machiiMs tod equipniMRs med for 
the purpose d’dau processing may be grouped under three (arond ^ipei : 

(t) Key-driim adcukttlng and aeamffitg macfdfm. TWb type ineitides 
the various audees of adding (and subtmeting) iiiadlinei» botfi mechuMI nnd 
dectricnl. While some mfeciunes ate designed to do nudtlplieatioa nod dhddoii 
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work bIso> lomo others are of the listing type in which results obtained by the 
inachine are recorded (or printed) on paper or on tape. The accounting madiines 
are meant to calculate and at the same time, do posting or book-keeping work, 

(2) Punched card accounting and tabulating machines. These are machines 
using punched cards. 

(3) Electronic computers. 

Description of the numerous types and makes of calculating and accounting 
machines available has not been attempted in this book. The principles and the 
methods of the punched card system and electronic computers have been discussed 
in the following sections of this chapter. 

The Patched Card System. The punched card system consists of three 
main processes, viz. (i) transcribing data from various types ol original documents 
into specially designed cards by punching holes, (ii) sorting and grouping the 
punched cards in a desired sequence, and (iii) feeding the punched and sotted 
cards to an accounting or calculating cum tabulating machine which performs 
the calculations by reading the punched cards, and tabulates and prints the 
information in the desired form. The three phases of the system known as 
punching, sorting, and tabulation have been discussed below. The equipment 
designed to handle the punched card is also known a> unit record equipment because 
the data punched in a card relate to a single or unit record. For example, if a 
worker is employed on three jobs, three cards will be punched, each containing 
the worker’s number, the job number, the time taken and the rate of pay. 

(a) Card Punching : The data to be processed are recorded in a form that 
machines can rciid, i.c. holes punched in cards. T lie process of p.i ching consists 
of the conversion of data (these arc first comerted in the form of numerical digits 
through a system of codes) into holes in a card by means of a nuncliing machine. 
The card it dirided into 80 to 90 sertical columns (30 to 40 columns for smaller 
cards and 160 columns for large sized cards) and each column has predetermined 
horizontal punching positions to indicate the numerals 0 to 9. The positions in 
which holes are punched in a column indicate the meaning attributable to that 
column. Usually, there is a ‘comer cut' in the card so that any card placed upside 
down or backwards in a tray can be detected. In most machines, there is][a 
provision for punching alphabets also. Tliis is usually done by punching two 
positions in one column, one in the digit punching area (rows 0 to 9) and another 
m the zone punching area (usually consisting of three ows, rir. 0, 1 1, and 12 above 
the digit area, 0 being common to both the areas). For example, a hole punched 
in row 12 a nd another in row I may denote A ; a hole in row 12 and another 
in row 3 may denote C, and so on. 

A group of columns is known as a field and each field represents one unit of 
data. The entire data contained in an original document, which are desired to be 
transcribed on a card, ate broken up into constituent units and each unit is covered 
by the allotment, i,e. by earmarking of a definite field for it in the card. The 
rdarive fKMtftkmi of the uarioos fidds are also fixed. The number of digits 
neoeseary for the data detamunee the siase of the field. For example, if mondis 
(digiia I to 12) licvoto be pnadted, the fidd alloted would consist of two columns. 
SinUlifly, if dm wndoyoB no p tbe* * of 1,800 workers (with token numbers I to 

48 
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1,800) are to be punched, the field alloted to denote the token or employee numbers 
would consist of four columns. A specimen of an 80 column card showing the 
allotment of punching fidids suitable for transcribing data from a job card is 
given in Fig. IS.l. 

Field allotment is further illustrated below : 

EXAMPLE 15.1. 

Eighty column cards arc to be punched from advice notes containing the following 
information 

Customer’s account numbers 
Customer’s name and address 
Advice note serial number and date 

A list of items supplied, quoting for each : quantity, description and stock item number. 
The cards are subsequently svritten to magnetic tape and used to prepare invoices in 
coiuunction with stock ledger and sales ledger master files, both held on magnetic tape in account 
number sequence. 

Allocate the eighty oohimns of a pundied card to record the necessary information from 
the advice note. U.CM.A., Pt III) 

ANSWER: 

The card layout may be designed a.s follows ; 


I^'umber of 

Column 

Contents of 

Columns 

Sos. 

the field 

allotted 

allotted 


3 

1-3 

Type of card 

2 

4-5 

Sequence number 

4 


Customer's account number 

5 

10-14 

Advice note serial number 

6 

15-20 

Advice note date 

3 

21-23 

Quantity of item supplied 

7 

24-30 

Stock Item no of item supplied 

10x5 

31-80 

The fields for the quantity and stock item no. of 
item supplied are repeated five times. 


The customer’s name and address and the description of the item supplied may be 
tpatniaiiMst in a standing file and may be extracted as and when required. 

The zonal punching positions are sometimes utilized for increasing tllB :teltl 
capacity 1^ what is known as over-punchir^. Over-punching is a proosss by 
which the capacify of the punching field ia conskferably tnoeaged. For ex^nple, 
if in one^olumn fields, the positions 0, 1 1 and 12 are taken to denote the liguies 
10, 20, and 30 respectively, aumbers beyond 10 and up to 39 can be expretled by 
punching two holes simuhaneoualy in the same column. Thtis, the numlier 35 
mgy be expressed by punching two holes in the same colomn, one at posiion 12 
to denote 30 and the cdher at position 5. In larger fields having more colutims, the 
increase in the punching capacity it great«. In a iwo<»lufflag fletdi the cgpataty 
can be increased by over>imncfatng from the normal 99 to 999. 

the card in which data are to be tramcribed is fed into the card-bed of a 
joncUim known as the /wse^ 11mfwnchlutsnl(cy bNNttdeoaih^ 

of a niuibce of loqn, eiudi key coftcifwiHliog to OM of tlm ten or twdve 
fhaioeabf poacMintHqroAecolwiiD oftheea^ A Ihw otlnt key* «« il8<> 
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provided for the purpose of spaciog, skipping, and releasing. When a punch key, 
Noting, say, the digit 8 is depressed, a knife cuts a hole in the card at punching 
position 8 in the proper vertic^ column and the card moves one position forward 
to bring the next column in the punching position, as in a type-writer. The 
machine can, if required, skip a group of columns if the ‘skip key‘ is pressed. 
The punch may also be operated electii»lly — this is speedier and requires 
less eifort on the part of the operator. 

In another type of key punch, known as automatic punch, tlie entire data is 
fed into the machine but no holes are cut until a key is pressed, when ail the holes 
are punched simultaneously. The main advantage is that any mistake in setting 
up can be rectihed before punching, thus economising in the use of cards that may 
otherwise have to be discarded due to minor errors in punching. 

When all the required data have been transcribed, the punched card pa.ssc<> 
on to the next stage for verification of the accuracy of punching. The operation 
of the verifier is similar to that of the punch but in place of knife edges, the verifying 
machine has plungers with blunt edges. When a key is pressed, the corresponding 
plunger comes down to the surface of the card and senses electrically the hole 
punched in the card. The machine moves one column forward if there is no hole 
other than in the position for which the key is pressed. In case of wrong punching, 
the machine stops and a fresh card should then be punched from the original 
documents. In another make, a notch is cut on the top edge if the card has been 
incorrectly punched. The verified punched cards now provide accurate, permanent 
and unalterable records of the data. 

In another method, the punched cards arc put through an automatic punch 
that has a separate contrivance f<^ verification. The holes punched in verification 
are slightly offset so that the original punched holes are elongated m the vcnficauon 
process. Any error in the original punching or in verification results in two round 
holes appearing in the same column instead of one elongated hole. 

An additional check on the correctness of punching is prov tiled by agreeing 
control totals with the help of an adding machine and the Tabulator. This l^ 
described later. 

Mention might be made of dual purpose cards. These cards are so designed 
that initially they serve the purpose of primary accounting documeots .such as 
materials requisitions, labour car^, etc. and they can be fed later into the punching 
machine to punch the data contained in the original docunient. Dual 
purpose cards economise in the cost of forms and efforts in filing. They cannot, 
however, be used in all punches. As the cards are handled at several (laces, they 
need to be of a stiff texture (and so, relatively more expensive) if they ^e to stand 
the wear and tear. 

i 

(b) Sorting : The function of a sorting machine is to physically group or 
re-group, at high speed, a set of punched cards of sinular cla&ufication ^ arrange 
them in any desired alphabetic or numerical sequence. The sortiilg machine 
works by sensing through the punched holes. A selecting device in the soriing 
machine smts out all the cards punched with a particular hole in a single column, 
the remaiiung cards being passed on to the rcgect podket without disturbing their 
aequenoe. A maefatne usually sorts one column at a time. If a field of nine 
oolfiiims is to be sorted, the cards wiB have to be passed throu^ the sorter nine 
toiiss, at tlm eqd td'whicli, the cards wiB he gioitped in a oonqileto seqtienoe^ 
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Whether or not a act of cards has been correctly sorted may be checked 
visually by peeping through the punched holes when any erroneous sorting will 
obstruct the view, or by passing a needle through the holes which will not go 
through if any wrong card is included in the set. In humid climates, it may be 
necessary to heat the cards before putting them in the sorting machine so as to 
make them crisp enough to resist crumpling. The heating is done in specially 
designed heaters. 

(c) Tabtdating : The cards, properly sorted in the desired sequence are 
now ready to be fed into the tabulator (also known os accounting machine), which 
contains the calculating unit and the printer. The tabulator is an electrically 
operated machine that 'senses* one by one, the information given by the holes in 
the punched cards, does the work of addition and subtraction (also multiplication 
within limited range), wherever necessary, and finally prints the results in the 
form desired. With simple calculators or accounting units (with el. ctro-magnetic 
or electronic devices), all the four basic arithmetical functions may be performed 
and calculations may be made in a controlled sequence. According to the functions 
It performs, a tabulatoi •• divided into three units ; the Feed unit (or Data), the 
Add unit (or Brains), and the Print unit (or Result). 

Besides the basic machines, vi/.. punch, sorter, and tabulator, desaibed 
above, various auxiliary machines performing diverse functions are employed to 
assist in the smooth and efficient working of a punched card system. A few of 
these machines and their ba.sic functions are discussed here. 

Collator (or interpolator). This machine increases the facilities of sorting 
that arc ordinarily not available with sorting machines. A collator performs 
the following functions • 

(i) Merging separate batches of punched cards, say, current 'ata cards 
with cards containing previous transactions or standard basic data 
(standing file). 

(ii) C h ec k ing the sequence of cards while merging, to find out whether or 
not they are in order and whether any card is missing or has been 
misplaced. 

(iii) Matching por^lel operations from two sets of cards. For example, in 
compiling payroll information, payment cards are matched with cards 
containing employee (clock or ticket) numbers. 

(iv) File searching, i.c. filing and selecting a specific number. The ci'llator 
seanffies cards records that exactly fit presci.jcd requirements. For 
example, it can find out in which cards the month 12 has been punched 
in, say, columns 4 and 5. It also makes files up-to-date by adding new 
records and ddeting obsolete records. 

Interpreter. Sometimes in ordi'r to check errors or for the purpose of filing 
the punched cards, it is necessary to read rapidly the information pushed in the 
cards. While some keyimneh operators are, by virtue of their experience, exp^ 
at reading the punched holes, the work is best done by an Inter^cr. This 
machine translates the holes tack into numerals (or alphabrts) m or^n^ type. 

The aelecteddetailiara reproduced along the top margin of the card, the Information 
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contaiaed to eadi punched column being printed at the top of that column. These 
cards may also be used as standard business documents such as rmswal notices, 
fund accounts, pay advices, etc. 

Reproducer. The reproducer can automatically produce punched cards at 
high spe^ It can copy all or a selected part of information from one deck or set 
of punched cards and transfer them into anotho: deck. The reproducer is also 
capable of performing the following operations ; — 

(i) Mark sensing : Sensing data recorded in the form of magnetic pencil 
marks in cards and trancribing them into punched cards. 

(ii) Summary punching : Transferring in a desired summarised form, data 
from a number of punched cards to a single punched card. For example, from 
out of a number of punched cards, data relating to production in the various 
production departments for the various months may be punched into summary 
cards giving the monthly figures for a particular department. Summary cards 
may also be produced automatically during the process of tabulation when the 
punching unit of the reproducer is connected with the tabulator. 

(iii) Gahg punching : Automatic copying or transferring information 
contained in a punched card into one or more succeeding cards. For example, 
the month, June 81 (0681) as punched in particular columns of a card may be 
punched into, say, columns M, of all the succeeding cards in a deck. 

Advantages of the Punched Card System. The advantages that nnay be 
obtained from a mechanised system were stated earlier. The following additional 
facilities available from a punched card system may be noted : 

(i) It simplifies the accounting system by eliminating the process of posting 
data in journals and ledgers. The information contained in the original 
document is recorded directly into the punched cards and all kinds of 
reports or control statements may be prepared therefrom. 

(ii) The cards form a permanent record of data that may be used at any 
future date. This also rules out any dispute or disagreement amongst 
the various parties concerned, i.c. the management, the auditor, the 
accountant, and the taxation authorities, in so far as correctness of the 
data is concerned. The information punched on cards can be easily 
seen and read even without the aid of machines. The pundwd cards 
can be easily sorted in any specific order so that it is simple to input the 
cards in any order. 

(iii) Punched card system is active and dynamic. There is no I^it to][the 
use to whidi the data once punched in the cards may be put 

one set of punched cards, numerous statements and reports Cf diifinvnt 
types may be prepared. 

(iv) The system can handle large volumes of data th^ require r^vocessing 
in several stages and that are required for the preparation hf various 
statoneots and summaries. 

liwWatltwa <f the Peached Card System. As is the case tn all mechanised 
aocounting systems, ftatt advantage of the punched card qtstem cannot be taken 
if tih dea^Bl^ and ]hian!iig of dm lyitnm is hwtty, 
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Punched card system may not be useful (i) in very small concerns where the 
installation of the system may not be economical, or (ii) where not many control 
statements and reports are required so that part of the data processing capacity 
may remain idle, or (iii) where the information is used once or twice only and 
data are not required to be handled frequently or repetitively. On the other hand, 
the work involved in big concerns may be so large that it may not be possible for 
a punched card tabulating unit to cope with the work and it would lx advisable 
to have an electronic computer. 


Breakdown of accounting machines may result in upsetting the schedule 
unless alternative arrangements are made to maintain the flow of work. As it 
would be uneconomical to have standby machines always ready at hand, the only 
solution to the problem is to keep the machines in a high state of maintenance 
and repairs. If machines are obtained on a rental basis, it may be possiUe to get 
quick replacements for the equipments that have broken down 

Punched cards are liable to loss, destruction or mutilation during continued 
handling. Proper safeguard is necessary to obviate these. 

Requisites for Pancbed Card Data Processing S>'stenis. For the success 
of a punched card system, the following considerations shoultf be kept in view 

(i) There should be a proper system of codification by which the basic 
data can be identified. 

(li) The data to be processed should be completely integrated. 

(iii) The basic documents like goods received notes, wages cards, materials 
requisitions, materials return notes, etc. should be prepared accurately 
and promptly. 

(iv) There should be a system of serial numbering of ail the original 
documents. This is to ensure that all the documents w e been received 
for punching and that no document is missing or has iicen omitted to 
be punched. The documents should be listed in a register. 

(v) All the (>riginal (or source) documents should be made into convenient 
manageable batches, a batch consisting of sa>, 50,100, or 200 documents. 
The size of a batch depends upon several factors such as, the time lag 
betvrcen the origination of the source data and the date on which 
information is required, the capacity of data processing fadlities, and 
the cost of setting up necessary facilities. Each batch contains a 
control total. Known also as the hash total, this u the total of the same 
type of basic information (usually the quantity, value o. amount) 
contained in all the documents in the i »ch, taken with the help of a 
calculating machine. The hash total by itself is mostly meaningless, 
e.g. when the quantities in materials requisitions expressed in different 
units such as kgs., numbers, litres etc. or the employee numbers in 
time tickets aie totalled up. After punching and verification, each 
batch of cards it pa.«i8ed through the tobulator to obtain an independent 

total This total should agree with the previously made out hash total 


of tho batch* * 

(w) The t ota l* luwearing in the printed tabulation should be iwncilM 

»ilh tiM IvlRt IB pet tie books of fcouoB. 

oT MM analysia as piepared on the tabulator should tally with the 

total irfMfes paid and recorded in the Wages Control Account 
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Fields of Appllcatioii of the PttKhed Oml Aempittat Systtnk As stated 
before, the punch^ card system may be utilised to produce a large number of 
reports, summaries, statistic^ returns, and other documents necessary for control 
purpose. The field is so wide that it would be futile to attempt a complete list of 
the areas of application of the punched card system. Some of the important 
areas are, however, listed below : 

1. Inventory Plannings Accountings and Control 


Stock control statements or inventory 
review returns showing the balance in 
hand, quantity on order, total 
requirement, suppliers, etc. 

Materials turnover report 
Materials issues analysis showing the 
consumption of matcriaU for various 
production orders and against various 
standing order numbers 
Valuation of work-in-progress inventory 

2. Labour Accounting and Control 

Employees* records 
Attendance records 
Pay rolls 

Wages summary or analysis showing 
labour charges booked to various 
production orders and standing order 
numbers 

3. Production Planning ami Control 

Production programme 
Production order 
Production progress 
Progress summary 

4. Fixed Assets Control 

Investment analysis 


Average unit price of various items of 
stores 

Inventory movement return indicating slow 
and non-moving items 
Analytical statements like statements of 
inventory shortage, performance of 
individual suppliers, rates of rejection of 
certain selected items of inaterial, etc. 
Statement of surplus and dehcicncy in 
physical stock-takirig 
Material variance statements 


Statement of ratio between direct labour 
and indirect labour 
Labour productivity statement 
labour utilixatton statement 
Provident fund and other employees’ 
benefits statements 
Labour variance statement 


Provisioning statement 
Machine loading 
Tools control 


Plant isHUzatloo control 


S. Overhead Aecomting and Cmand Statements 


6. Sales Accounting and Control 


Invoking 
Credit control 
Saietnnalysi* 


T n wport nnalyik 
SaletcomniMm 


7. Cost Aecomting 

PofBCMt ttnte i aw te 

Com stateoMott 


Standard oovt 
Sadgataiy eontrol 


8 . PinancUd Accounting and Bodc'ke^tng 

Ledgm 

looraai 

TWlMltHioe 

fnSt aad l4M aoeoont 


Dividend nktiaok 
Sham tnutst 
Qubanalyaii 



BALM' 



Material Accounting Flow Chart 
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A flow chart for accounting of materials in a punched card system, illustrating 
the workflow from basic data to tabulations, is given in Fig. 1S.2. The various 
operations involved in the accounting system are detailed as follows : 

(i) The receipt documents (supplier’s invoices or purchase orders, if 
invoices are not received, and credit notes) are punched, verified, and 
sorted to constitute materials received cards. These cards are sorted 
and tabulated to give a Summary of Materials Purchased (Tabulation 1). 


LABOUR ACtDUNTINO FLOW CHART 


TWE TICKETS 
AND 

OVERTIME 

NOTES 




PUNCH ' 
AND 
VERIFY 



TABULATE ATTENDANCE 
RECORD 


{ COLLATE MaTIPLYINS PUNCH ) 


^PAY.RAIE 


EOULES 


PIECE WORK RATE 
SCNEOUtiS ' 


INSPECTION 

NOTES 

(PIECEWORK) 


AUOWANCES 
AND FRINGE 
BENEFITS 
SCHEDULES 


KOUCTIONS 

SCHEDULE 


/ 

V 



PUNCH 

AND 

VERIFY 



PUNCH 
AND > 
VERIFY / 



DAY PAY RATE 
OR 

PIECE RATE GAROS 


/ PUNCH \ 
AND 




PIECE WORKCAROs| 




FABWArF 

1. JOB COST (LABOUR) 

2. PAYR0U 

3. LABOUREFFICIENCy REPORT I 
A.FRMSE BENEFITS SUMI#Ry| 
5. DEDUCTIONS SUMMARY 

r- 


Fig. 15.3. Fbw <%art for Labour Accounting in the PondMdOurdS^istem 

(H) Materials balance cards lowing details of bslanoe of eadi item are 
pMndicd. 
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(Ui) The issue documents, viz. materials requisitions (and also materials 
return notes) are punched and verified to constitute materials imues 
cards or materials requisitions cards. 

(iv) The^ materials issue cards are collated with matariniit price cards 
(m ai nt a i ned up>to>date), sorted, and tabulated to give Materials Issues 
Analysis (Tabulation II). 

(v) Materials recdpt, balance, and issue cards are collated, sorted, an d 

8*^® *^® Stores Ledger Summary and Analysis (Tabulation 

(vi) New balance cards are prepared by summary punch from the collated 
materials receipts, balance, and requisitions cards. The balance cards 
are sorted and tabulated to furnish a current list of Materials in Stock 
(Tabulation IV). If there is a system of recording dates in the balance 
cards, a list of slow-moving or obsolete items mav be tabulated. 

The flow chart in respect of labour accounting is simpler. This has been 
illustrated in Fig. 15.3. 

Electronic Data Processing. Electronic data procSssing (EDP) usually 
refers to the processing of data through electronic computers which are electronic 
devices with associated electro-mechanical equipments. Data collected in a 
coded form (known as the input) are fed into the computer and processed at very 
high speeds. The computer is capable of carrying out all normal arithmetical 
functions. It also makes logical deductions on the basis of the processing done or 
calculations made by it. It has also devices for storage of data. From the data fed 
into it, the computer produces the results in the form of reports and documents 
(known as the output) in code or plain language, as desired. Basically, a computer 
consists of devices for input, processing, and output. 

The physical computer system, i.e. the computer itself as a machine and the 
equipments related to it such as the input, output, and auxiliary storage devices 
are known as Hardware. The procedure, system, or means adopted to make the 
computer machine and its equipments to perform their functions, as for example, 
computer programmes and routines and related operating a'ds arc knoism as 
Software. 

Daring recent years, there has been considerable development in the design 
and speed of computers. The earliest computers or first generation computers^ as 
they are called, were commercially installed in i9Sl. They were big sized and 
heavy, using numerous electronic valves and consuming lot of power and the 
time measure of their speed was milli second (Id"* second). The first generation 
coded in 1958 when the srrond generation computers were introduced. Since 
these computers used transistors and electro-magnetic material, their size, power 
requirement and costs were considerably reduced and their time measure was 
micro second (10'* second). The third generation computers, first introduced in 
19fi4, comprised ftirther advancement, making more use of ‘chips’ and 
having miniaturised integrated circuits, real-time system, wide range of 
iopatlvatpioi units, and incraued capacity of ttirect accea storage, c^ble of 
sevand programmes at the same time. Their time measure was nano 
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second (10~* seccmd). The fourth geaeratUm brought in more improvements 
psrticolarly in peripheral equifaneots, reduction in size (micro-processor) and 
reduction in costs. Tbc ffth generation computer is in the ofiEing and many more 
improvements both in the hardware and software have been made. 

Analog and IMgital Computers. There are two basic types of computers, 
viz. the taudog (or antdogue) computer and the digital computer. An analog 
computer operates by measuring a physical condition or action. It handles 
numerals indirectly by means of analogous physical quantities of variable nature 
such as resistance, voltage, length, degree etc. and computations are made by 
cornicing the variable quanlitiee. A slide rule or a speed meter or an ammeter 
is the simplest type of analog computer. For instance, in a speed meter, the 
input is the number of revolutions of the driveshaft— these are processed or 
converted into a moving indicator and the ou4>ut is the reading on a dial shown 
by the indicator. Analog computers can do complicated calculations very quickly 
but they have limited storage capacity and input output devices. They arc, 
therefore, more suitable for research and scientific or technical applications, 
rather than for business purposes. The highly sophisticated analog computers, 
which can do real time processing (see Page 765), are used for controlling the 
production processes in electric power plants, oil refineries, steel plants and such 
other physical systems. 

■ ■ The digital computer operates by counting rather than measuring. It deals 
directly with numerals and though relatively slower than the analog computer, it 
can perform basic arithmetical calculations at very high speeds. It can also 
perform certain other logical operations like distinguishing between the numerals 
as to their relative sizes and ^gebraic signs and can solve problems by making 
additional calculations and comparisons. Digital computers are more suitable for 
processing business data and information. As such, they deal with large volumes 
of input and output and emphasize high speed input/output conversion rather 
than high speed internal processing. The discussions in the rest of this chapter 
relate only to die digital computer, which we shall refer to liercafter, simply as 
the 'computer’. 

Special Featnres of Electronic Data Processing. There are several features 
of riectronic data processing which distinguish it from other systems of data 
processing, such as the punched card system. These are ; 

0) High speed of operation. Computers work at very hi^ speedy sp 
much so that in comparison, a unit record system worldng"at hi^ 
speed is conridered to be very slow. A computer can 'read’^punchell 
cards and data in other input devices, poform arithmetical function 
and print or punch the output, all at amazing electronic speeds. 

(ii) Startle of Itage volume of data In suitable form. The computer lute 
an intomal storage (also called memory) for storing bodi large volumes 
of date and the programme. 

Automatic operations In accordanee with spee^ progrtanme. The 
programme spedlles die seqaeooe of tiie various operatfaMis to be 
carried out and te stored in the computer's *memory*. Oacc the 
IMOgnmune is written. tnmriMed foto maefahM butgoi^ (moel^ hy 
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tlw computer itself) and stored in the computer 'memory* or storage 
(this process is knoim as ’loading’) and input data are fed, no further 
human interference is necessary. The computer does all the rest 

r \ f* or output automatically, in a desired suitable form. 

(iv) Mine system of processing business data. We have seen that in the 
punched card system, large volumes of transactions are suitably baitchfd 
so that they can be processed in a single run in sequential steps. This 
method of data processing is knovra as batch processing or sequential 
processing. With the development of “direct access storage” 

770), previously known as random access, the computer can 
now retrieve data from any location inline (i.e. in one step) without 
ping through the previous data in sequence. This type of processing 
is called inline processing. 

Two other methods of data processing, \kZ. real time processing 
and time sharing may be mentioned here. In the real time system, the 
computer responds to feed-back input signals and modifies the 
perforniaacu accordingly. The signal may ^ physical or digital. 
Physical signals arc used for controlling production processes, such as 
in an elcctripl power plant or a chemical plant. On the basis of the 
signals received, the computer monitors and modifies the physical 
performance on a continual basis. iJigital signals are used for airline 
reservations, job scheduling etc. For example, a central computer 
receives, from time to time, input signals, (e.g. messages on 
telecommunication system from sub-booking stations enquiring about 
availability of scats and informing about the sea*^s booked by them) 
processes them, (i.e. updates the seat inventory sta us for each flight) 
and modifies the system (e.g. revises and re-aligns all the reservation 
schedules and communicates them to all the sub-stations). 

Time sharing refers to the use of a computer's time by a number of 
users, mostly small business units or individuals. The user feeds his 
data into a data terminal (see Page 767) which are then accepted by the 
central computer and processed according to the instructions given. 

(v) Programme modification. The computer is capable of changing the 
stored programme, as necessary, during the execution of programme 
steps. 

WorUag of a Compater. The electronic computer system C''nsists of five 
main components or units, viz. Input, Control, Storage, Arithmetic’ Logic, and 
Output Units. The control, storage and arithmetic logic components constitute 
the Central Processing Unit (CPU) of the computer. The flow of data within 
these components is shown diagrammatically in Fig. I S.4. The computer operates 
under instructions firom a programme stored in the CPU. The input devices 
enable data to be ‘read’ into the computer, where the control unit gives directions 
to seek out the first instruction in the programme and execute it. The second and 
the subsequent instructions are sought out and executed one by one till the last 
instruction is reached asking the computer to stop. The output devices record 
the ittibmintion produced by the computer. Some of the information may be 
stored in external or auxiliary storage devices. The input, output and external 
ttoraye oowistitttia tiw equiiMDsnts ^ 
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idfot Devices. Input devices *tead or sense* the input data and translate 
dieni into electronic impulses which are then transferred to the CPU and stored 
there for use whenever needed. The most common input devices in use since the 
beginning of the computer age are the punched card, the magnetic tape and the 
disc. In addition to these, there are oAer types of input media used, of which 
mention may be made of punched paper tape, magnetic ink characters and optically 
recognisabk characters. All these devices operate on the **on*’ and “off” concept ; 
the ‘on* position represents ‘one* and the ‘off* position represents ‘zero’. In a 
punched card, holes are represented by ‘one* and the absence of holes by ‘zero*. 
In magnetic tape, magnetic spots represents ‘one* and non-magnetised spots 
denote ‘zero’ and in magnetic cores, magnetisation in one direction is ‘one* and 
magnetic polarity in the oppodtc direction is ‘zero’. It will thus be seen that a 
computer system can distinguish between two digits only, viz. one and zero and 
so data to be fed into the computer must be first converted into binary codes. 
(This is dicttssed later). 

Magnetic tape, like the punched card, is used not only as an input device but 
also for recording output and for storage. The working principles of magnetic 
bqie unit which is faster than punched cards in speed of working, are the same as 
those of a domestic tape recorder— there are two reels and a mechanism for reading 
and wTiting data. Thus magnetic tape unit has now come to be known as the 
Ca&>etto unit. Data recorded on the tape may be retained permanently or may 
be erased or ‘blanked* by recording another set of data over it. The tape is usually I 
Inch in width and of varying lengths and is made of plastic material with a coatinag 
of ferrous oxide on one side. The coating permits the recording of data which are 
represented by magnetised spots or bits. 

Discs are described later under the caption “direct access storage system.” 
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Punched paper t(ve U not so widdy used except when data are required to 
be transmitted over long distances over the telephone or telegraph wire. Data 
contained on paper tape at the transmission end are reproduced on duplicate 
paper tape at the recemng end. Paper tape may also be created as the by-product 
of an operation. For instance, while operating a cash machine (Cash Register), 
the transactions may be simultaneously or automatically recorded (punched) on 
paper tape in a form that can be read into the computer system. Such recording 
of a transaction at the point where it occurs is known as Source Data Automation 
(SDA). 

Magnetic ink character recognisation (micr) device is mainly suitable for 
bank transactions. The standard data in a cheque, for example, are pre-printed in 
magnetic ink with suitable codes. On receipt of the cheque in the bank, the 
amount is printed in the appropriate column by a special machine known as 
Inscriber or encoder. The cheques are read by the micr reavpr sorter and 
processed further in the computer. 

Optical character recognition (ocR). Characters on a paper document are 
read by optical readers. The document passes through a source of light, and the 
light is reflected to a sensing unit. These refiections of the characters are matched 
with a code and vocabulary built in the reader, to reco gnise each character. The 
character is then moved on to the processing unit for reproduction in punch 
card.s, tape or any other device. 

MICR and OCR are also examples of source date automation. 

Console is a device that allows communication between the operator and 
the programme controlling the machine. This is usually an electric typewriter on 
which control messages arc keyed in by the operator and acted upon by the 
programme. Thus the input consists of operating messages for cc'urolling the 
system. 

Terminal is a device that allows input to be entered directly into the control 
unit from a remote point. Some terminals also provide facilities for output 
information. A typewriter, a card reader, a visual display unit or even a 
minicomputer may function as a terminal. A terminal is also able to perform the 
functions of console if it is used to communicate control messages. 

Control Doit. The control unit (also called programme controller) is the 
most complex component of a computer. It is the nene centre, controlling all 
the op^ting units of the computer system. By the use of specially designed 
electronic drcidts (called registers) and channels of w. » (called highways), the 
control unit ^ves Instructions and moves data from one device to another, in the 
manner desired. Once the data are incorporated into the input device, the control 
unit takM comfdete duuge and hamUes the data as directed by the computer 
programme. 

Stonge Urft. In a computer system, there are two types of storage, viz. 
internal storage (or primary or main storage or memory) and auxiliary storage (or 
external or seamdary storagtS). The internal storage forms a phyacal part of the 
central proceadag unit of the computer. The auxiliary storage is a separate unit 
which is to the cm udth dectric cables, whenever required. The cost 

ofaconaputer and the dm of the problem and die programme it can handle depend 

npon to teteimd alQcagB oapaolty. 
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The internal storage unit is utilised for : 

(a) Input storage. 

Programme storage, 

(c) Working storage, and 

(d) Output storage. 

The area set aside for input storage stores the data conveyed by the input 
device till such time as they are moved out under instructions from the programme, 
stored in the area earmarked for programme storage The programme area 
occupies a very large portion of the computer’s storage cs^Kteity. 

The working storage area temporarily holds the intermediate calculation;* 
made by the arithmetic unit From here, the data together with the other data 
from the input storage area pass on to the area assigned for output storage and 
are retained there as the fin.^ result or output till they are moved out, at a convenient 
time, to the line printer or the card punch or other output devices. 

The internal storage area is divided into smaller sections known as locations 
Each location i^identihed by an “address”, which may be a name and a unique 
serial number. Locations are Hke post ofiice boxes or lockers in banks, each box 
or locker having a numerical address (e.g., p o. dox 927) which remains constant 
but its contents change from time to time. The address of a storage location also 
remains unchanged during a programme— each location is meant to contain the 
same t}pe and the same quantity or ‘word* of information but the stored information 
changes according to the programme instructions. In an inxentory programme, 
for instance, a location may be utilised for storing data as shown at (a) in 
Fig 15 5 When the next record is read into the storage area, the contents of the 
location AX ill be erased and new data as shoAvn in Fig. 15.5 (b) will be placed in 
that location. 


Locutton addrtfs 

Content 

Location address 

Content 

tOl Nfateria] Code 

25893 

iOl MUleralCoilc 

10)129 

(MAI CODE) 


(MATX’ODb) 


102 Nomenclature 

NuU Round 

102 NomeiiUatuni 

M.S. Sheet 

(NOM) 


(NOM) 


103 Quantity (QNT) 

2403 

103 Quantity (QNT) 

105 

104 Amount (AMT) 

1502 

104 Amount (AMt) 

4533 

(a) 


(b) 



Pig. 15.5. Stonge Addre» 



The common storage device used in a computer is a set of tmall doughnut 
shaped ferrite cores. The cores can be magnetised in one direction or other 
so tint they can assume any of the two, W and *off * positions ^>00 

the direction of the magnetisation. Each core can store one 'bit' of data ^t is the 
abbreviation of binary digit) I or 0. The cores are arranged in layers or 'planes' so 
that particular combinations of a number of cores can denote an a^^habetic, 
num^ or special character, le. alphabets A to Z, digits 0 to 9 and speciai symbols 
sticb as for rupees, comma, semi-eolon, per cent etc. (see Fig. IS.^. 

EatA storage location oontaint tiu taiM 4|aaii% of iaflCNrm^^ 
bite, known as Mienf. WordUmordtiradietofdtiiiraetenluniAedasattnHIv 
theooflqntier. TlwieiilhoftiKiroidiDay twiaadorn^^ Ia«fiaedivord 
length computer, the namber of dtaradm hi a wwtido aat my md an addram 
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refer; to one $ct of characters. I n a vanablc wonl length computer, each individual 
bit or byte is assigned an address and the number of cluiracicrs in the word utilised 
by the computer varies. While scicntitic computers have generally fixed word 
length for inaaimum computational speed, busmcss-oneiitcd computers have 
variable word length so as to enable handling of items and records of varying 
sires Some computers have both types of word leng.hs It should be noted 
that although a computer may have variable word length, the word length is fixed 
during the running of a particular programme, the length having been predetermined 
according to the initial setting 

AudHary Storage. The auxifimy storage does not form any part of the 
CPU cabinet but is incorporated in a separate cabinet. Auxiliary storage devices 
have capacities much more than those of the mam (or internal) storage. 

Aiudtiaiy cm be used for various purposes such as, (i) storage of 

computer programmes for retrieval and incorporation in the main storage, 
^henevec hifrfriiinijr, (10 ttorafs of d tf*, paititmUriy the standard or master data, 
49 
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though not immediately required are needed from time to time, e.g. updated 
files for employees, customers, inventMy etc., (iii) storage of historical records 
required to be kept for some time, (iv) temporary or intermediate storage while the 
computer performs one process step before passing on to another, (v) link 
or communication between two computer systems, e.g. in time sharing, the output 
data from a mini computer may be stored and sent to another computer service 
for further processing, at a convenient time if the communication is not required 
to be immediate, and (vi) input/output devices, by recording data direct to the 
auxiliary storage through the help of special key*drivcn machines. 

The most common physical device for auxiliary storage is magnetic tape. 
The method of writing and reading data on magnetic hipe was discussed earlier. 
As a storage medium and an input output device, magnetic tape offers, in 
comparison with punched cards, the advantages of fast speed, compactness, 
large and variable record length and lower cost (as compared to the punched 
cards storing equal amount of data). Another important use of magnetic tape in 
the computer system is for file maintenance. Data relating to a master file (e.g. 
inventory records, employees* records, customer's records etc.) as stored in magnetic 
tape may be updated periodically. Updating would necessitate the introduction 
or addition of new data and/or revising the old data. The old file recorded on 
the tape is read and written on another tape till the stage is reached where addition, 
revision or deletion is necessary. The necessary dtanges are made in the new 
file and the process is continued till the entire new file is ready. The old file is 
not erased in the process and it can be retained as long as necessary. 

Magnetic tape has the following linatations : 

(i) While writing on tape, a small length of the blank tape is passed over, 
both when the reel is started and when it is stopped on completion. 
These blank spaces are known as btterbhck gaps or interrecord gaps. 
While reading a record, computer time is again lost in starting and 
stopping for each gap. This can be minimised to some extent by 
blocking together several records, i.e. by having a continuous run of 
several records at a time without stopping. 

(ii) While searching a particular information written, say, towards the end 
of the tape, one has to go through the entire preceding length. In the 
case of file maintenance, for instance, updating or revision dT the old 
file takes time because the entire file has to be read even for gtaking a 
minor revision. 

(iii) The information written on magnetic tape may be destroyed acetdentaliy. 

(iv) The information recorded on tape cannot be Erectly read ; a mtebanism 
is needed to interpret and print it. 

Direct Access (or Raiidon Access) Storafe. Magnetic tape and ^punched 
cards are suitable only for batch processing because transactkms are re|ttired to 
be batdhed and processed in a sequence. For inline processing, thetdbre, a 
system ofdirectacoess storage (das) is to be used, das enaUes data to be retrieved 
at high speed and because of the very short access time invdved, it has almost a 
limitlest capacity. MagnetiotapeinayalsooflertliiscqMcity but with very large 
size of dma stored, Ube time taken for ntrievat of a record would he proliibitive. 
DA* alM» tumdk* a tnmsactioa in. Its entirely ; sdiile n tnniaetiMi if UPfedt •» 
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data or records related to it are retrieved and processed. For instance, while a 
sales order for an item is being read into the storage, the inventory record is retrieved 
and updated, a record is a<^d to the billing file, and the sales file and the customers’ 
files are updated. If the item is not in stock, a record is added to the production 
order file or the purchase file, as the case may be for initiating replenishment. 

There are two types of direct access storage devices in use, viz. Rotating 
Disc Storage and Rotating Drum Storage. The former consists of a stack of 
aluminium discs moun^ one over the other. Both the sides of the discs are 
coated with ferrous oxide and data arc recorded on the surface of the discs in 
circular tracks. The rotating drum is mounted in a drive and tracks are arranged 
around the circumference of the drum just as a record player. While a record has 
a continuous groove, a disc has a number of concentric tracks. Read/write 
(called access arms) serving each track enable data to be read 'r written while 
the disc/pack drum rotates. Floppy dhe units are now more common ; the disc is 
so called because it is soft and bends easily. 


Arithmetic (or 1.4)glc) Unit. This unit performs calculations at ft very 
high speed, by reducing them to the basic arithmetical operations of addition, 
subtraction, multiplication and division. Some computers have circuits only for 
addition and subtraction and the processes of multiplication and division are 
done through the iterative processes of addition and subtraction ; for example, 
a < b— (a f a-f a. . . .), b times. 

The logical circuitory of the unit is capable of making a logical comparison 
between two sets of data in terms of “greater than”, “equal to”, or “less than”, or 
any combination of these. Thus, the unit can make a choice or decitio'' according 
to the directions given in the computer progronune. While almost ai' computers 
can determine equality or unequality between two data, some machines can also 
compare “high-low-equal”, i.e. the order of their magnitude. An example of the 
working of this function is the processing of employees' provident fund accounts 
where employer’s contribution is not payable unless the employee has satk(^ 
cc'tain specified conditions, say, completion of a stiUed period of approved serv%. 
At the appropriate stage, the prograinmc will instruct the logic unit to answer a 
question like, ’’completed two years of service ?”. If the answer is 'no', the unit 
will follow the next instruction, skipping the account of the partiiular employee. 
In almost all computer programmes, the logic unit is asked to find out wlother 
‘last file?’, or ’last record ?' We shall refer to this again, .^hile discussing computer 
programming. 

Outpot Devloes. TTie output unit gives out the end product, i.e. the report, 
result or ttie final information to be obtained from the computer, e.g. pajn-olls, 
inventory records, invoice statements, etc. The output is usually in a printed form 
in the prescribed format designed specially for each output report. The printing 
device is known ns the ’line printer*, so called because it prints an entire line. The 
output ^^ioee are the seme as those used as input devices such as punched cards, 
inagnetic tape, paper tape etc. The information given out in these deviom 

are fed to the line printer which may be attached to the computer as an in-built 
component hi whkh case the method is called “oa *»«»*’• Where the printer is a 
Ip » “off Une^ 
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The output can also be recorded on microfilms at speeds higher than that of 
the line printer. Another special device, known as the plotter, converts output 
data that are in the digital form in the storage unit or in a magnetic tape, into a 
line drawing so that the output may be produced in the form of line graphs. 

Sometimes the output printed by the computer may be suitable for use as 
input document in another programme. Such a document is called turn around 
docummt in computer terminology. 

As the CPU of a computer is much faster than the various input/output 
devices, the latter create a bottleneck when attached directly to the cpu. The 
CPU has to wait till data are being obtained from an input device or are being 
fed to the output device. The situation is improved by the use of buffers or data 
channels, as they are now called. The data channel serves as an intermediate 
storage between the cpu and the input/output devices. The cpu need not wait 
and it can process data previously recorded in the channel while one or more 
operations are being performed by the input/output devices and the channel is 
being filled witA the next record. 

Data channels not only increase the speed of computer operation but enable 
the computer to do multi-programming, i.e. process several programmes 
simultaneously. Low-speed channels are used for connecting input/output devices 
and high-speed channels for connecting auxiliary storage unit to the cpu. 

Binary Code. We had seen that the computer works on devices that recognise 
only two states, viz. 1 and 0, called binary digits or bits. Most second generation 
computers use a 6 bit set— 4 for numbw bits (for numerals) and 2 for zone bits (for 
alphabets and special characters). Ihe binary code used in third generation 
computers, has a set of 8 bits— 4 for number bits and 4 for zone bits. Each 8 bit 
unit is a ‘t^e’ capable of 256 combinations of 0 and I (See Fig. 15.7). 




Byte 



Byte 

Character 

Zone 

Number 

Character 

Zone 

Number 


bits 

bits 


bits 

bits 

A 

1100 

0001 

S 

1110 

0010 

B 

1100 

0010 

T 

1110 

0011 

C 

1100 

0011 

U 

1110 

0100 

D 

1100 

0100 

V 

1110 

0101 

E 

1100 

0101 

w 

1110 

Olltf 

F 

1100 

Olio 

X 

1110 

out- 

G 

1100 

0111 

Y 

1110 

1000 

H 

1100 

1000 

Z 

1110 

tool 

f 

1100 

loot 

0 

till 

oooO 

i 

1101 

0001 

1 

lift 

000( 

K 

not 

0010 

2 

nil 

oolO 

L 

1101 

0011 

1 

nil 

OOlt 

M 

1101 

0100 

4 

lilt 

0109 

N 

HOI 

0101 

5 

nn 

0101 

O 

not 

OHO 

6 

nil 

0110 

P 

IlOf 

0111 

7 

till 

out 

Q 

not 

1000 

8 

nil 

MOO 

R 

not 

tool 

0 

nil 

toot 


Fif.15.7. BbMiyeodeCalifaMNtiidti) 
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InWn^notrtion, the positional values are powers of 2 instead of powers 
of 10 as m the decimal or decinery system. This is iUustrated below : 


Position number 
Value of position : 

4 

3 

2 

1 

0 

-1 

-2 

-3 

-4 

Decimal system 

10* 

I0» 

10* 

W 

10® 

10-1 

10-* 

10“® 

in-4 


= (10,000) 

(1. 000) 

(100) 

00) 

(1) 

1 

1 

1 

lU ■ 

1 

Hinary system 

2* 

-(16) 

2* 

(8) 

2* 

(4) 

2> 

(2; 

2® 

(1) 

10 

2-> 

(i) 

100 

2-1 

(t) 

looo 

2-® 

(J) 

10,000 

2-® 

(A) 


Conversion o a ^.mal figure to binary is done by the process of continued 
division (or multiplication, as the case may be) of the decimal figure by 2 and 
talcing the remainders (or integers carried over to the left of the decimal) as follows • 


Given decimal is 23.3125 


(a) Conversion of the integer, 23 


Cmtinutd division hy 2 Rtnuunder 

2/2 3 

2 /n I 

2/5 I 

m \ 

1 0 


Read upwards 

The binary equivalent i.s]l0l II. 

(b) Conversion of the fraction, .3125 


Continued multiplication by 1 

.3125 

Otrry o w ^ 2 

^ 0^ "6250 

I H' .2500 .i 

I Of .5000"^ 

5 x2 

X H ,0000 


(This process is continued till toe fraction becomes zero or insignificant.) 

The biiMiy equivalent is 0101 , Thus 23.3125 is equivalent to 101 1 10101 . 

Conversion of binaiy to decimal notation is done with reference to the 
position vilues of the binary units, thus : 
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(2«xl) (2»xl) (2»xn (2-*xl) (2-*xn 

-2‘x]+2»x0+2»xl+2‘xl 

Birwry— > 10 1110 1 0 \ +2»x l+2-‘v0 f 2-‘x 1 

l-2-»x0{2-*xl 

( 2 »y 0 ) (2*xl) (2-«x0) (2-*x0i 23 A- 23.3 1 23 

When adding two binary numbers it is simplest to work in two steps : the first 
produces a partial sum together with the carries (if any) and the second adds 
these carries. For instance, the sums of 1 101 + 1001 is written as follows * 

1101 

+1001 


0100 Partial sum 

1 1 Carries from ‘ones* and ‘eights* columns 
10110 Final sum 

In subtracting, a similar procedure is adopted. For example, 1 100—1010 is 
written as follows : 

1100 

-1010 


0110 Partial difTerence 
1 Carry from ‘twos* column 

0010 Final difference 

The other rules for binary arithmetic have not been discussed in this text. It 
may, however, be noted that in alt the arithmetical operations of binary digits, 
the results appear in the form of combiiiations of I and 0. 

Binary Coded Decimal is a derivation of the binary notation that most 
computers use nowadays, particularly for business application. The method uses 
a fixed number of bits (usually four with two more added for special characters 
such as full stop, comma, etc). Each group of 4 or 6 bits thus represents either a 
decimal digit or an alphabetic diaracter. The table given below illustrates the 
method. 


Decimal 

Binary 

Biliary Coded Decimal 
(using 4 Bit code) 

1 

0001 

0001 

2 

0010 

0010 

3 

0011 

0011 

4 

0100 

. 0100 

6 

0110 

ono 

7 

0111 

0111 

22 

10110 

0010 0010 

26 

11010 

omo 0110 

34 

lOOOlO 

OOjll 0100 

47 

lOIlll 

0100 0111 

631 

1001110111 

OUO 0011 0001 


There an certain checks cRcniMd to deieM and reduce enon in tlM nianben 
linceaaedtiTtfaecoiiqiiiiersyfieio. Vmt m parity IMt uA check 
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Pwity chtck : When magnetic tape or paper tape is used, an extra bit, known 
as the parity bit or error controlling bit, is added to ensure that, due to 
mal fan ctioning during reading, copying or moving within the computer, no bits 
are changed, added or dropped. The addition of the parity bit is such that it 
ensures that the total number of bits in the number is always either odd or even. 
For example, an even parity would be as follows : 


Number in (lecinaiy 7 4 

2 * 1 
Data bits 2* I | 

2* I 

2 * 1 1 

Parity bit I 1 


Whenever the character byte etc. is moved within the cpii or between CPU 
and input/output device, a check is made automatically on the number of bits at 
the receiving end to ensure that no bit is lost. For example, in an even parity 
machine referred to above, if an odd number of bits is counted on the receiving 
end, it would indicate that the machine is malfunctioning. 

Limit check ; This check reduces errors by controlling the range of results. 
For example in a payroll, if the monthly wages of any worker do not usually 
exceed Rs. 500, any figure appearing above this limit will signal the computer to 
give an exception report for investigation. 

Check digit ; Thi.s is an extra digit added ^o a numbci lo letect errors in 
copying. The check digit is worked out thus : add all the digits ii ihc number but 
only aAer doubling the alternate digits starting from the hrst. In the result thus 
obtained, drop out the teas digits or repeat the process of summation till the result 
is less than 10. For example, 

Basic number 49924 

SttBttnation (4 *.2) i 8 ‘ (9v2'> i 2i (4 ^2) -44 

Check difil 4 (dropping out the first 4 in the ten, place) 

New number 489244 (adding the check hit 4 at the end) 

The computer rejects the transaction if it finds at the input edit stage that 
tte dteck digit is incorrect. 

PrognumBtag. Although the electronic computer has tremendous 
eeptbfl it iCT, it cannot act on its own because it cannot think and lake decisions 
itidf. The operations to be performed by the computer have, therefore, to be put 
down in details in a langoage it can follow. Further, because, of the electronic 
speed at which a computer works, it has to be constantly fed with data to avoid 
idle tune. A suitnble programme has, therefore, to be written giving detailed 
step by step, regarding the nature of data, the sequence or steps in 
whidi UMty an to be retrieved and processed, the functions to be performed, the 
date to be etored, and the nature and format in which the ou^t is aco^bltt 
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A computer programme is a set of instructions that directs the computer to 
solve a given {Mvblem. All computers operate only in machine language. The 
earlier programmes meant for first generation computers were written in machine 
language only and a programme written for one type of computer could not be 
processed on another. Later, symhoUc languages were developed for use on first 
generation and second generation computers. Symbolic languages are also 
machine-oriented but they can work on different models of computers. For the 
third generation, assembler languages that are akin to symbolic languages have 
been devdoped. 

With the development of a large number of computer models, it was necessary 
to design problem-oriented languages independent of the model of the machine. 
Problem-oriented languages are more flexible as they can be run on various models 
of computers ; they are easy to learn and easy to maintain and they require less 
time to code. The two popular problem-oriented languages are fortr\n and 
COBOL : the others are bvsic, rpg and pl/i. However, these languages being 
general in nature, contain some extra instructions not required by the computer 
and so they take m^re computer time and need larger CPO capacity. 

Programme languages are also classified as follows ; - 

High level language : Problem-oriented languages like ruRrRAN, 

COBOL etc. 

Middle level language : Machine dependent languages like Symbolic 

and Assembler. 

Low level language : Machine-oriented machine language. 

The various steps in programming are : 

(i) Preparation of block diagrams and charts of input/output layout. 

(ii) Coding or writing the programme in a suitable language. 

(iii) Translating the programme m absolute machine language. 

(iv) Debugging the programme, i e. correcting all errors made by the 
programmer or the keypunch operator 

(v) Testing the programme. 

A block diagram (or logic diagram or flow diagram or chart) is a graphic 
representation of the manner in which processing of data is to be done by the 
cmnputer. The problem to be programmed is analysed and a flow chart to indicate 
the movement of the various processes is prepared. Ihe preparation of the block 
diagram is the most important and diificult part of computer programming. , But 
oooc the diagram is correctly prepared, the work of actual programming be^mes 
easier. For an expert programmer, however, it is possible to write the programme 
direct without the help of the block diagram. 

niostrations of block diagrams developed for simple programmes are ghen in 
Fig. 15.8 and Fig. 15.9. It should be noted that a computer usually perfomu the 
foUowmg qpenttioos and the block diagram contahis those commands wbidh a 
coa^NitwIi oqpabie of obeying. 
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Fig 15 B, Block diagram for inventor) ogramme 

After the ‘fttart* aimituind i% gi>cn, the computet di>cs the fii s( operation (1), i c. reads an 
inventory card and moves the data to storage If then apphes logic (2) lo find out i^hether this is 
the last card, i.e. the end «>f file If >cs flic ccMnpuicr stops . if no. it goes to the next step (3) where 
logic IS applied. The re-order point is compared with the Ixiiancc stock in hand (Iwth as read 
from the inventory record). If re-order point is gi eater than the balance in hand, the insirudion 
*0 go bade through the loop to (I) and fhc next nncniors card is read. If the re-order point 
equal to or lass than the balance in hand, the ciwnputcr goes to (4) and the necessary details of 
Item to be purdiaoed are mosed fnMn input storage to output storage area, ready for the 
printing prooeaa. The EOQ for the item »s8lMi>nH}\Td to the output storage area (5), The data 
stored in output areas (4) and (5) are then transferred to the Ime printer (Q and are printed in the 
Tlieprofreiwnatheniacibad^ 
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Read(R) 

Data (usually the input or the programme) are read and stored in the 
appropriate memory location. 

Move (M) 

Data are moved from one memory location to another. 

C'ompare (C) 

Information in two memory locations are compared for taking a logical 
decision, e.g. whether they arc equal or unequal, or ‘yes’ or ‘no’. £>epeading 
upon the result of this comparison, i.e. if the condition stipulated is 
the diagram branches off to another point containing another set 
of instructions. This process is known as conditional jump. If as a 
result of comparison, no blanching off is necessary, the operations are 
repeated in sequence. This “return-repeat” or iterati e process of returning 
back to the original location and repeating the operations is known as 
'looping*. 

Thi«' ’oop IS a set of instructions through which the computer passes 
more than once in succession when executing a spetflhe programme. The 
last insti uclion at the end of a loop has the effect of a return to the beginning 
of the loop. There should, therefore, be a conditional instruction that 
will direct i he programme to leave a loop A ‘count’ is one of the devices 
to assist a programme to leave a loop. The number of times the computer 
will go through a loop is incorporated in the programme and is controlled 
through a counter that keeps a record or count of the moves. The 
computer leaves the loop as soon as the requisite number is reached. 

It may be noted that an unconditiciul jump is an itstruction to the 
computer to disobey or avoid the next instruction in i.te sequence and 
jump to another instruction stipulated and continue processing from that 
point in the programme. The instruction is usually used to return to the 
main sequence of a programme after completion of a special routine. 
Unconditional jump ditfers from the conditional jump in that it is not 
dependent upon the result of a tcst~thc jump is made as soon as the 
stipulated instruction is reached. 

Add/Subtract (A) 

Information in two memory locations are added together or one is 
subtracted from the other. 

Punch/Tape (P) 

TTie required data is punched on a card or ‘read’ on magnetic tape. 

Write A line (W) 

The information (usually Uie output) is written on a line printer. 

Halt (H) or Stop : The processing is comi^etc and the computer stops. 

The next step in programming Is to code or write the programme in one of 
the'laoguagss sdlected. As stated earlier, the hi^-levcl la n guages used for the 
pQipoae are MRTIIAn (Formula Translator), oobol (Common Business Oriented 
B/it ur (Beftoiief's AU-purpose Symbolic Instmctioa GodeX rps 
(Repoft Pws g fM i wMwa OeanatorX w./i (Programming l a n g u a ge Versi<ni 1), 
BiktfdawSIplioatefiwtitAM and ooiot am given he^ 
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FORTRAN is simple aod easy to learn and because of its exodlent 
mathematics aod logic capabilities, it is more popular in mathematical and scientific 
W(M‘k. It is an algebraic language — its mathematical notations and order of 
execution are the same as in algebra— easily understood by engineers, 
mathematicians and technicians and it can handle problems containing many 
variables and large number of formulae, fortran is. however, not as suitable 
for business applications because of the difficulty in processing alpha>numeric and 
special symbols, such as name, address, rupee, percentage, credit (cr.), designation 
A sample fortran coding sheet is illustrated in Fig. 1 5.10. 


PAY ROLL 

PUNCHING n* 

4STR 

ucnoN 

FACIE OF 

PROGRAM GROSS PAY CONTROL 

GRAPHIC 






CARD FORM 


1 PROGRAMMER J.P.S. DATA 12/74 

PUNCH 







73 80 


Statement 

FORTRAN STATEMENT | 

Number 


1 

1 s 

6 


7 10 15 20 25 30 35 40 45 50 55 60 65 70 77 1 

_ _J 

c 

1 iGROSS PAY CONTROL i 

6 

r 

HEAD (2. 1. END-99) NUM, RATE, HOURS ’ 

1 

■ 


FORMAT (16, F4.2. F3.I) 


■ 


IF HOURS (GT. 48.) GO TO 7 j 


■ 


<jROSS«RATE* HOURS 


M 


GOT09 


1 


GROSS’-RATE •48-‘-(HOURS-48)*RATE*2 | 


1 


WRITE (3,10) NUM, GROSS 


1 


FORMAT (lOX, 16, lOX, F8 2.) 1 


■ 


TOTAL«TOTAL4 GROSS 




GO TO 6 

99 



WRITE (3,11) TOTAL 

11 

1 


FORMAT {24X, FI0.2) 


■ 


STOP 


L 


END 


Fif. 15.10. FORTRAN Coding Sheet 


Bipisaatkm : 


Ri« 5 cirfuniiM are for statement number, column 6 is used for Indicating the otmtignitF 
of a written line If It extends beyond column 72 {e-g.. If It extends to two lines, a wOl be 
entered In eofumn dh and the 66 poettiont from oohmuis 7 to 72 ate immi fbr 
FORTRAN statemuDis. The letter *C* (meaning XbwnwBQ Is wrtiiett in enftiBWi I of 
tineltoMentuythepfognmiiie. TlwaotiinMntlManoefliteteotlM|««fnwMM 
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READ (2. 1, END-99) NUM, RATE. HOURS 

2 is the code number of input device, here card reader ; 

1 refers to statement number 1 ; 

END ■•99 instrucU the computer to branch to statement 99 when the last card is read. 
FORMAT (16, P 4.2, F 3.1) 

16 indicates an integer data (no decimal place) with a Held width of six numeric characters 
to represent NUM in the READ statement ; 

P 4.2 indicate field width of 4 characters with 2 decimal positions ('floating' points) to 
represent RATE ; 

F 3.1 indicates field width of 3 characters with I decimal position to represent HOURS. 
IF (HOURS CiT. 48) GO TO 7 

This is a logical statement directing the computer to compare 'he number of hours with 
46 and to branch to statement 7 if the hours are greater than 4s. 

OROSS«RATE v HOURS 

This is an aritlimettc statement instructing the computer to multiply the hours with rate 
and store the result, i.e. gross pay. 

WRITE (3. 10) NUM, GROSS 
FORMAT (lOX, 16. lOX, F 8.2) 

The first instruction is to write gross pay against each employee number in the format 
given at statemmit 10 ; 

3 in the paranthesis indicates the output device, c.g. the line printer ; 

In the format. lOX indicates that ten blank spaces are to be placed on the left and again 
between NUM and GROSS ; 

16 and F 8.2 indicate the fields for NUM and GROSS icspectivei' 


COBOL is another programme-oriented language meant for business 
applications. The main features of cobol arc the case in coding and learning it, 
the similarity of its sentences and words to English sentences and words and its 
capability to accomodate alpha-numeric data without any difficulty. The 
disadvantage of oobol is that the programmes in this language are lengthy as 
many extra matters arc included. 

A OOBOL programme contains four divisions. a.s explained below : 


(i) Identification tfvw/iwi— The name or label of the programme, name 
of programmer and other such details vc written here. 

(ii> Environment division-Thh consists of iwo sections, viz. Configuration 
section and Input-output section. The former mentions the computer 
system and the source compiler and the object compiler on which the 
woRramrae is to be processed. (In wbol, the source programme can 
te Dreoared on one computer system and the object programme 
on a different system). The input/output section assigns 


input/output devices to input/output files. , • . 

dfvwJn-This division assigns storage locations for input/output 

data and uiedfies the size of each data field. 

division specifics the processes required to 

JoSTuie given problem, i.e. it contains instroctions to convert the 

blodt dH f*” ioi® • suitable for compiler. 
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The procedure division of a COBOL programme for pay control may, for 
example, read like this 

PROCEDURE DIVISION 
START 

OPEN INPUT PAY FILE OUTPUT GROSS-FILE 
MOVE SPACES TO GROSS-REC 
MAIN JOB 

READ PAY-HLE AT END GO TO JOB-END 
MOVE EMP-NUMBER TO EMP.NO 
IF HOURS-WORKED GREATER THAN 48.0 
GO TO OVERTIME 

COMPUTE GROSS-PAY =PAY RATE* HOURS WORKED 
GO TO WRITE-RTN 

The coded programme is known as the saia-ce progranme. The source 
programme is punched into cards and the deck of the programme cards and the 
compiler programme are read into the computer. Compiler is a programme 
supplied by the coiqouter manufacturer which translates a problem>oriented 
(hif^ level) language into a machine language and is containol in the on-line 
storage in the computer. The programme which translates a programme written 
in a symbolic language into machine language in know as Assembler. With the 
help of the compiler/assembler, the computer translates the coded programme 
into machine language, i.e. the object progranme. A sample machine language 
programme can be seen in Fig. 15.11. 


Instruction 

Instruction 

Operation 

A-operand 

B-operand 

Number 

Address 

Code 



1 

051 

R 



2 

052 

M 

001 

203 

3 

053 

M 

002 

204 

4 

054 

M 

003 

210 

5 

055 

R 



6 

056 

C 

001 

203 

7 

057 

U 

OK.t 


8 

058 

A 


252 

9 

059 

B 

005 


10 

060 

L 

06.3 


11 

061 

E 

020 


12 

062 

M 

005 

114 

13 

063 

W 



14 

064 

H 




Fig* 15.1 1. Machine Language 

1 

1 



Net* : The operation codes. A, B, C, E. H, L. M. R, U and W denote in sequence, add, brt|nch, 
oompare, erase, halt, branch if last card, move, read, branch if utiequai. and write. 
The operands designate the addresses of information or devices such as card leadar or 
tape drive. 

After U iBri i ti ott into madiine languid, the iwogmnine is tMiitgied. 
ttoprogiiunine to reiBove vitfMiim 

oel^ Mwigiog dMi iM boiH in oompoter to ghw tliBgiioitie 
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about any error in the programme language cither during coding or during 
key*punching> The errors are corrected and the programme debugged again to 
find out fuNhw errors, if any. This process is repeated till the programme is 
errorfree. Debugging docs not point out logical or arithmetic errors. It is, 
therefore, essential to test the programme before it is put into operation or is 
placed in storage for future use. A sample job with test data cards is run on the 
computer and the output is rompared with a preconceived output prepared 
manually. Any error coming to light is investigated and set right and the programme 
is now ready for use. 

Mention may be made here of the term pass word often referred to in 
programming. A pass word is a word that a computer programme controlling 
access to files would require before it allows access to the file concerned. For 
instance, the pass word for file for elcos lid. may be ecst (takir j the alternative 
digits). 

There arc a few other software usually supplied by the computer manufacturers. 
Utility programmes i<*frr to those ‘house-keeping routines’ that are standard or 
common for several programmes and are of a repetitive nature. A libraiy of 
utility programmes may be built up so that whenever required, they may be issued 
to form part of a larger programme. Expanders also are routine instructions 
common to several programmes and the same programme can be used several 
times. This saves time in writing the same instructions every time. Autocoder is 
an example of an expander language. Emulator is a device that enables a computer 
to execute machine language programmes written for another type of dissimilar 
design without the need for prior translation. Application packages arc par iragt.^ 
of standard programmes for specific routine and techniques, suppll.-d by computer 
manufacturers usually on request and on additional payment. 

Mbdeompoters. Minicomputers started to appear in the late sixties. These 
were small size computers developed primarily from small special purpose scientific 
machines. In course of time, more and more facilities were added to the first 
designs with the result that today the minicomputer is in the real sense the equivalent 
of the big computer (i.e. the mainframe computer). Present day minicomputers 
have the following special features : - 

I. Small size and low price. 

. 2. Programming language varies from machine to machine. 

3. Generally used for a single purpose, as . r example in business, for 
payroll, production control, inventory control etc. 

4. Usually meant to run one programme at a time. 

5. The supfdiers of the computers normally supply software package and 
write programme for the user. 

6. The store size, peripherals etc. are limited. 

With the rapid developments being made, it may be p^ible in the near 
future to remove most of the limitations and to have a minicomputer at a low 
cost capaUe of doing all the work of a mainframe computer of medium size. 

MkMfnesaadit. These are a sort of minicomputer the developmoat of 
whkh hna been nw di* possible with the introduction of large scale int^rated 
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circuits, photo-etched oa slivers of silicon called chips. In size, a microprocessor 
is as sm^l as a thick postage stamp with a number of gold pins attached as legs. 
The microprocessor is equivalent to the cpu of a computer ; mounted on a board 
and comlnned with a memory unit, power connections and input and output 
control devices, it forms a minicomputer. With further technologk^ developmoits 
coming up, a single chip may also have memory and input and output controls. 
This will reduce the costs subttantially. 

The usual language used in microprocessors is basic. 

Feasibility Study in respect of Schemes for Installation of Electronic Data 
Processing System. Although electronic data processing system is the most 
accurate, speedy, and efficient contrivance available to the management, it may 
not suit the particular conditions prevailing in some concerns. Before going in for 
an EDP system, management would like to consider the feasibility of the 
proposal to install the system. Questions like, whether the system will be 
useful to the concern and if so. to what extent automation can be 
introduced, have (b be satisfactorily answered alter making a close study of all 
the circumstances and the problems involved. In short, feasibility study refers to 
the planning and evaluation of a proposed data processing system. 

Feasibility study may be entrusted to a System Designer who should give his 
report to the top management for taking a decision. Alternatively, a feasibility 
study group or committee consisting of experts may be set up and entrusted with 
the task. Members of the group or committee may be drawn from amongst senior 
managers, accountants, and organisation and methods experts. Representatives 
of the firms who manufacture electronic equipments should be closely assodated 
with the committee and they should be freely consulted and called upon to render 
thdr advice regarding the schemes. The committee is expected to visit departments 
and shops and study the procedure, routine, forms, etc., and to collect d ata and 
information as necessary. 

The foliowing points would generally he examined : 

1. Feasibility study is a costly and time taking process. As a first step, 
therefore, it is essential to determine whether it would be worthwhile undertaking 
the feasibility study itself. For this purpose, a preliminary system analysis, i.e. an 
analysis of the existing arrangement is required to be carried out to thdemune its 
weaknesses and to fimi out channels for correcting them. This will form the basis 
for further comprehensive study to l<e undertaken, if considered necessity, to 
find out the future requirements. Detailed system study is a difficult task ' meant 
to be carried out tqr specialists and the cqst is considerable. A dedsiof has, 
therefoR, to be taken right at this stage whether system analysis would a^ all be 
taken up as the second step. If not, there will be no point in proceeding further 
with the feasibility study. It will not, however, be out of place to mentioi here 
that even if it it decided not to have a computer, the techniques ajqdied in ctnyiog 
out nsyrimn study will not go waste, A system aiubysis {Nxiperly carried otitmay 
lesnlt in considerable economies in the various sectors of the hnstnest. While 

assessing the advantages of the proposed data processing systems, no eredtt should, 
iherrfbra, ha givaa to the computers for the savings attribirtaMa attth^ to the 
fjnrtmaaatfaif. 
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2. It should be wen whether the computer is required for a planned data 
processing system to cover the entire organisation, or whether it would just be 
required to serve only a section of it, isolated from the rest. In other words, it has 
to be ensured that the data processing can be integrated into one unified system 
applicable to the entire business. 

3. The areas or functions to be covered under the electronic data processing 
system have to be studied and properly defined. Although in most cases, electronic 
data processing would be justified only if it is required for filling the needs of ail 
the departments, some big biisiti,-,s comprised of sevcal units would like to have 
data processing for a partu ul.ir function or for limited use, e.g. for production 
control or for accounting only. 

4. Comparison is made of various types, design"-, and makes of computers 
and their costs of installation and operation 

5. A decision is novs lo be taken as to which type s.ould ruit the needs of 
the business. The decision would be based on the following fati-ns : — 

(i) Estimated cost of in -lallation. 

( ii> Technical features like sire, speed of operation, internal storage capacity, 
variety of purpose sersed, etc. 

(ill) Volume of work that the computer is expected to handle. This 
information ssill be iiccs^viry in order to decide the size of the computer 
and whether to purchase or hire it. 

(ivj Flexibility of the equipment, and possib.iiiy of future changes and 
expansion h.ave to be kept m view. 

(v) l>;!ivcry dalc>. technical assi-tance obtainable from the suppliers, and 
maintenance and after-sales sen ice. 

(si) Requncmcnt of ^Ia'l for operating ll.f ".S'tciii 

6 l•lectronic computes .ind ancilkuy ciiuipK- .'.s may be ci > r purchased 
outright or obtained on ic..t or a computci service m u lx* hired. T, e economics 
of each of these should be csalu.iicd taking intit .iccoant the following features . 


Pun haw of equipments : The specud features a: e 

(0 Besides reviiri ing o,xf atum and mamtcn.oKc esivndilure, heavy capital 
invcsuncnl is rcMuiicd- However, the puce of computers has now 
come down considciably so that the capital investment is no longer 

iin immirtaul factor. . , 

(11) If the services of the computci arc icquiicit lor a long period with no 
risk ofobsi>U’scc..cc. purchasing is ccono'ui'Ml mine long run. - 1 

ln.hcc..-eoficnt«lorhir«.thea«.o»ld 

increase proportionate to the time w orked. 

Oh,Mnt - ,h« for purctoe. 

(i) Fiuiioill loquitement .4 rmi^cMMe cost is usiuUy nil 

Opersjioa cost, lave 

expqwMluf* O’* outright purchase- 


$0 
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(ii) Expenditure on programming is of the same magnitude as Tor purchase 
of equipments. 

(iii) Being a revenue item of expenditure, rental is a charge against profits 
and is eligible for tax benefits. 

(iv) Obtaining machines on rent lends flexibility to the system and there is 
no risk of loss due to obsolescence. Equipments may be returned back 
if not required, or alterations can easily be made as and when necessary. 
The cost of installation, training and programming is. however, a 
prohibitive factor against frequent or drastic alterations. 

Hiring of computer service : The advantages are : 

(i) Hiring involves purchase of computer lime from a service bureau. The 
financial requirements are much less ; there is no capital expenditure 
and no operation and maintenance costs are involved. 

(ii) Computer expertise is readily available and the problem of recruiting 
and training programmes will not usually arise. 

(iii) This feas the utmost flexibility. The services may be dispensed with or 
altered without any financial commitment. At the same time, 
additional computer power is available whenever needed. 

(iv) There is less expenditure on programming. 

(v) There is no risk of any loss due to ob.solescence. New technological 
changes may be easily introduced with advantage. 

(vi) Hiring is most useful when full time service ofa computer IS not iuvtilicd. 

On the other hand, the disadvantages are : 

(i) Being dependent on an outside party, full control doc.s not lie with the 
comjrany. 

(ii) Data have to be moved to and fiom the Bureau. 

(lii) Security of information Iveconics diflicult. 

(iv) Problem', arise if the Bureau goes out of business oi is otherwise 
unable to meet the requirements of the company. 

(v) In the event of input delays, re-scheduling may be diRicuit since it may 
not always be possible for the Bureau to accomodate such disruption oC 
the normal routine in view of their own prior commitments elsewhere. 

ivi) It is often difficult to develop a compkitcr system specifically <»ricntcd to 
the needs of the companj 

At this stage, feasibility study is practically over and preparatory wij^k prior 
to the installation is to be done. The management has to tackle a nt|mber of 
problems during this period till the electronic (hUa processing sy,sicm it finnly 
installed. These are : 

(a) Changes in the organisational set up to meet computer requircsicnts. 

(b) Provision for building, power, and stafl', 

(c) Education the staff about the consequences of the ttefa processing 
system. This should be done to allay fears about retrenchment due to 
r^undancy. 
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(d) Training of stal) lo handle the system 

(e) Employment of system designers and oi ganisatiou and method experts 
foi rwlesignmg the existing procedures so as to III them into an mtegiated 
system suitable for data processing 

(f) Introduction of a system of codilication and standardisation suitable to 
the requirements ol the computer 

(g) Preparing a detailed programme in a flow chart and mcorporaling it in 
an electronic, data pi ocessmg manual The pi oguimme should lay down 
the sequence ol opeiations m simple and clear terms and should indicate 
details of the internal checks and controls introduced m the system 
Placing of orders lor equipments are phased m such a manner that 
computers and othei equipments are delisercd only when the progranime 
IS ready. 


Systems Analysis and Design. A sysum is a gioup t»t ek-ineiits or component 
parts that arc so interrelated and desiencHl as to achieve a specified objective 
Having been designed to achieve simicihmg a s.stcm is alvavs active and doing 
something BasicaOv a system receives »csouices (or input) fif>m its environment 
which It transforms into its t!‘s 'ed ob)ect'%e as output to the environment, with 
the assistance of ils voniud and 'irvicess un»ts Thus, the essential parts or elements 
of a system arc the input »n(>ces> output and control The human respiratory' 
system is a well know n example < I i sv le i 1 he mput is the air it draws fiom its 
environment, i c the ain ^spl.e c with the help of the instinctive control element 
(this icgulatcs the innow and iiilrto • o* iii) and the p^o^.e^smg elements like the 
lungs, muscles etc it atti kI oxvgen from the air and achieves the objective of 
sustaining life in the bxl ii bisiicss we know about p’*oduciion svstem, 
maikcting system fman e svsien o» the business .'►ten itself * • electronic data 
pn»cessing, wc come a * »ss ciinputei svslim data proccssi g system and 
management infvirination svstenn 

Systems analvsis is ibc luiy ot bu incss s sknn vomplelc or in parts as 
required, and the apphea^' >n td tnc information gamed li mi tl e >tudv to design, 
document and implciucut a new and or iinpio\cd >\stcm In the implcmcaiation 
and operation ot an lor s »tc n sv stems aiiaivsis ind dcMcn aio of maior 
importance These luiKt.*ms ue the icspo sih'iiy t»t the sv stems aiulvst who, 
for the successful operatu>n o\ the svslcrn works in dose co-oncration with the 


programmci ami the opci,iti>i of the compute i 

Briefly the systems an dvst studies the cvisniMsv stem Mthavicwt. improving 
upon It At tlm(;^ viliea thoc ,s no cxiMin? . t. u he s^s.ems anaKst .s asked to 
design a new system The ss sic ins aiuh si lus a s\ stems a,ipro.Kh in h.s incth^s, 
1C he uses scicnlihc methods ,ust .is a scicnPst noti'd do m his xvork After 
suitable analysis, the systems aiulsst prepares a design sMkIi is the 

his work to be used b> the progiammer and the ^ tt SdItaand 

flow diagrams and logic diagrams of the ssstem a tcso.d of the las -out of data and 

other descriptions and explanations 

T^ZihcproMcn, V evaet problem to lx- soKed is to bo a«ert^ 
Wimes" he management indicat^ «o the -^ems only the 

symptoms based on which tlic problem has to Ik identihcd. 
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(li) Organisation for study : Systems analysis is a team work in which 
members from various disciplines are associated. At this stage, the task 
is sub-divided and assigned to the team members. 

(iii) Collection and analysis of data : The system anal>'st collects the data 
from various sources and by various methods, as necessary, and 
suitably analyses them. 

The steps involved in systems designing are : 

(i) Determine the requirements of the new system : Before designing the 
actual system, the initial step is to understand what is required of the 
new system. The requirements of the various levels of management 
from the system are to be kept in view. 

(ii) Find out alternative solution : At this stage, the systems analyst applies 
his creativity and technical know-how in order to find out solutions to 
the problem. There may be several feasible solutions to the problem, 
all of which the systems analyst has to bring out. 

(iii) Test alternative solutions and select the best solution : The various 
feasible ^ssibilities identified at the preceeding stage are put to test 
under real life conditions. Sievcral techniques may tic adopted, the most 
important of which is the Simulation technique. With these tests, the 
best design is found out and selected for implementation. 


Fields of Applkatioo of EDP System. From the day.s when electronic 
computers were first brought into use, rapid technical improvements arc being 
constantly made and latest models now otVer tremendous advantages over the 
earlier ones. This has not only improved the speed and considerably reduced the 
cost of data processing but has opened up new and wider fields of application. 
Data of numerous types can now be fed into the input unit and processed centrally, 
a variety of reports made out almost instantaneously for taking decisions, and the 
data fed back and kept uf>to-datc for control purposes and for future reference. 


ft would be futile to attempt a discussion of the full range of useful work 
the electronic data processing system is capable of handling. Some examples of 
the tasks programmed for a computer arc, however, given below : 


Tasks for the accountant : 
Quotations for sale .i 
Order processing 
Invoicing 
Credit control 
Sales analysis 
Pay rolls 
Wages analysis 
Inventory control 
(Purchase, Stock, and Issue; 
Fund accounting 

liasks for the technician i 

Production planning and control 
Quality controi 
Rmoniccs allocation 
Macfaiae tools opittrol . 


Cost accounting 
Financial accounting 
Capital cxficnditure control 
Forecasting 
Budgetary control 

Testing Operational Research tcchiuqucss 
(Linear Progranunmg, Simulation. PERT 
Critical Path MetIuKi, etc.) 

Insurance policy accounting 


Madiinc performance 
Vehicle routing and control 
Mechanical and electrical deslfpiing 
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Advantages of Electronic Data Processing. The advantages of mechanised 
accounting, ^ int^^rated data processing, and punched card accounting systems 
were mentioned earlier. Electronic data processing combines all these 
advantages and offers a lot more. Some of these are : 

(i) No other mcchiuused accounting system can beat a computer in 
speed. Electronic data processing system handies data promptly in 
the quickest possible time 

(ii) Clerical co.st is kept to the lowest possible minimum. 

(ill) Voluminous data required to be processed repetitively can be dealt 
with ease. This is particularly useful where a large number of 
documents like insmanLC premia, bills, invoices, and bank accounts 
arc handled every da5 

(iv) Where the dita involve too many uncertainties that render manual 
calcul.ition an almost impossibility, computers may be installed to 
handle the task with case 

(v) Data can be processed m a better form not previously available. 
Almo‘» a unlimited v.metv of analytical reports and returns and 
answers to pioblenis m.iy be turned out. 

(VI) Computers c.m yivo quick solutions to optimisation problems where 
decision rests op a I.ii ee number of factors involving their permutation 
and Cc'mbinat'on in numerous ways. 

(vii) Accuracy and ichability of both input and output are ensured. The 
importance given to input le.ids to better recording of data and there 
IS practicallv no risk of ,tny cnors in the output. 

(vni) Workflow in clcctionie data processing is smooth. W’hen properly 
programmed, the computer gives un-mteirupted 'erformance for 
hours. 

(ix) Time taken («vr dome .i lob m the cuini ter is more accurately assessed 
and schedules aie always achieved. These improve work performance. 

Limitationx of Electronic Data Processing. Considering the wide 
applicability of electronic dat.i processing and the numerous advantages derived 
from it, it would appear ratiicr strange that m practice, the system docs not properly 
suit certain undertakings. On a clc>scr study, it is seen that the reasons for 
the failure of electronic computers m many cases are more due to human failures 
and certain unresolved limitatiotis arising in the business itself rather than any 
fault in the machines or the system. Some of these hmitatwns arc give below ; 

(i) High initial cost. The pay olT may coi .c much later. 

(li) The productivity of the systems development and programming 
functions is not proper ly conti oiled and the management have not 
the sulficient technical know-how to encci cost control. 

(ill) The computer manager may be merely a technical man having no 
idea of business co-iocpis. 

(iv) Payment of retrenchment compensations and gratuity if the installation 
involves retrenchment of the workers and siaft. 

(v) Fmiity system designing and inefficient programming. 

(vi) Volume of work to be done may not be sufficient for a computer. If 
work ilk accumulated tii provide an economic feed for the coraputer. 
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the A<|vAntii§e of spee^ lost. Soinctitnes^ coiHptttof power le wested 
on routine work and many areas of profitaWe application are left out. 
(vii) Absence of ct>operation between the staff of the concern aiui the 
electronic computer manufacturers 

(vm) Difficulty with cxisling personnel, r/iere is a tendency to resist 
automation for fear of retrenchment 

Ox) Orsanisational difficulties anting due to c/i.ifigc in the existing set up 

(x) Time and ellort spent in the preparation stage of conversion to 
electronic data processing 

(xi) Setting tasks for the computer which ii ts eithci not meant to do or is 
incapable of doing 

(xii) The top management is not convinced about the useluliicss of the 
system The computer is installed only because otheis in ihe line arc 
doing so or the management is inactive aiul does not care to review 
pcriodicallv the performance of the i miputer in order to ensure that 
the installation is beinii: elTcctively used 
(xiii) Risk of centralisation and too much reliance cm key stall Dreal down 
may create further complications 

ElectroBic Data Procc's.sing and the Auditor and the Accountant. The 
installation of an electronic data prixsessing system docs not change the basic 
objectives, procedures and rcsponsi‘siIitie> of the auditoi oi the accountant 
However, in view of the altered conditions obtaining in the vsorkmg of a computer 
as compared to manual systems, the methods vd' .tiijit and accounting controls 
have to be changed and new techniques evolved to suit the new enviionment 
These throw a challenge to the auditor and the accountant who have to keep pace 
with the fast changing times At the same time, a computer olteis excellent 
opportunity as a tool of control not previously available to them for attaimnc 
their objectives The role of the auditor and the accountant in the computer 
system m regard to these two aspects will be considered here 

The methods and techniques that the auditor or the aa'ountant should adopt 
to fit m with the electronic data processing system should be as follows : 

(i) In any system of accounting, whether manual or mechanical, there are 
m-built controls to ensure conformation to the prescribed procedure 
but such internal controls m a computer system are more efiictenit and 
effective Emphasis should, therefore, be laid on the test of the system 
rather than on detecting the factors of human errors The proc^ure 
should be so designed as to find out how far the computer programming 
IS correctly done and how far it is being adhered to It is better if the 
auditor and the accountant arc associated with the programme when it 
IS being built up so that they can suggest improved controls to be 
included 

(ii) There should be adequate control of the input, i c the source Ayia 
(ill) Transactions should be tested to ensure that programme as written 
is producing accurate and complete resul's m actual operation This 
can be done in two ways, viz. by sanqtle testing or by nttmiatitm. In 
the former method^ representative samptes are drawn and tested for 
accuracy In the method of simulatipn, use is made of ‘test decks’ 
wbidh are in the form of punched cards or magnetic tape. The ‘test 
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decks simulate actual transactions involved in the processing of the 
system. They are introduced in the system as if they were normal 
transactions and the output is scrutinised for accuracy and reliability. 

(iv) The auditor or the accountant should also sec that the flow charts of 
procedures and programme lists arc clear enough for correct 
interpretation : that the control totals aie independently kept by staff 
other than the machine operators ; and that there is no tampering with 
the programme once it is finalised The programme is the mam point 
m an electronic data processing system where fraud, mistakes, and 
waste may occur \nv manipulation thereof should be properly 
guarded against 

As regards the opportunities ofTeied h> the computer, ac find that a large 
number ot checks and comparisons rctjuircd the auditor '* the accountant 
arc now being done quickly and the computoi pros ides usclul assistance not 
previously available Some these aic 

(i) Fhe conipatci can quickh sclcxt certain items foi luting m numerous 
ways to enable a follovs up of sueh items This sa\es the auditor's time 
and increases the eflecti\cness of audit 

(ii) The computer *s able to analyse data at top speed in any iiiannci desired. 
This offeis the accminiaat a wide oppivnunity which he can avail of 
fv)r (he prompt picpawOnsn o( important statements for decision-making 
purposes, from out o\ a mass of complex data 

(iiO The Ci>mputci may he used to locate trends, e g to check sharp 
fluctuations in accounts oi to check up price i ises in a p i’'ticular period. 

(IV ) Statistical sampling can he made with e«Lse in a compui. 


1 WMINVnoN our ST IONS 


I 

2 . 


y, 

4 

5 . 


^‘Whilc suhniiliing vosi rcpoiis acA.uracN should not ec adiicved at the expense of 
either promptitude m picscnt uiou m excessive cost ot preparation ’ Oiscuss. 

(/ C.ir. 4 . Firtfl/) 


The Managing Oncwtoi vif a vonipam leeU that the p<. nodical lepi^rts received his 
departmental managers aic too mam in number and that iHcnc do not si in taking 
tinwly action As a *.ost ^.onsultant sou arc rtq od to studv the lejMits recened by 
any one dcpai tmenta! manag,*i and to otfci >t»ur sugg^. siu>«s as the extent and nature 
of reporting to be done m fittuic OiaP the ncecssarv leprirt (/r' H 4 , Final's 


Mentum a few examples o1 special n poi is that mas he submitted b> a Cost Accountant 
to Ocficral Management What aic the rout.nc reports a \\oiks Accountant should 
give to production management on latumr '' 


(/r H' 4., Final) 


Accountant is a'Sed bv the Managing niicctt>’ to gi\c him cscry month in 
one sheet alt the ‘significant figures* iclatmg to his compans What items would be 
inclwkd in vich a sUitcmcnt 7 (/ 1 »y 4 , FinaT) 


Wluil Uteton dexermw »hc f»wm of |,»rcstfn«a«K>n and scope of data to be included in 
« foider proposed to be given cwrv nwnth to the top management of an industrial 
umkrtaking by its Accountant 7 Mention the mformation you nould m 

««chn folder* iodicaling the industry (I CW A. Final) 
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6. The Managing Director of a factory has suggested that all relevant information 

sliould be displayed in a control panel in the foreman's ofhee as the foreman is a 
member of the management at the point of production. Discuss what type of 
information should be exhibited and for what purpose. (f.C. Final) 

7. What control iiifornution would you as a Cost Accountant of a large industrial 

company operating standard a>vting system give cvcr> month to the company’s (o) 
Purchasing Officer, ib) Pcisonncl Manager ? (I.CJV.A,, Final) 

8. On taking up the appointment as a Cost Accountant in a factory you find that no 
report is submitted to the management on the subject of stocks. List the icports 
with brief details which you consider necessary for managerial control. 

(LC.W.A., Final) 

9. What IS meant t> an mtcgiaied approach m data processing ? Of what use is it to 

the Management ? Compare the relative merits of data processing by mcclianical 
rocihosis as againsl manual methodN. (/ C H^./f Final) 

10. One of the locations m >oiu company has a punched caid installation consisitng of 
punches, verificis, soiter, a collatot (or interrolator), and a tabulator. 

W'lut do tlicsc m.uhtncs do ? {l.C \f.A., Ft. Ill) 

11. \ ou arc a cost accountant of a group installing punched c.u'd equipment, fhe group 
consists of SIX manufacturing units, the max mum number of cost centres m anv one 
unit being *sixty I here are, however, numerous classes of materials purchased 
products sold and methods of w.ige navmtnt 

Assuming that >ou arc limited to six digits foi analysis purrHHcs, and nuking 
whatever other assumptions seem necessary, set i»ut h<»w you would nuikc us., of them 
to collect your inh>rnution on tlic expenditure and income of the group. 

(LC.n\A.. hnaf) 

12. The instfJIation of a punched Cird Accounting system is vciy often felt to be vostjy 

xs the bcneliis derived arc difficult of direct moiutary assessment. How wxyuld you 
convince your Management that the Pujehed Cird ipsiallaiion m your i>rganisaiion 
has been effective and asetui 7 (l.CM' A . Fintil) 

13. ViTiai arc the prc-rcqu»s'!cs for Punched Card \ccounting ? Discuss the working 

and economics of the system. (/ C.IKA., Fmal) 

14. Enumerate the pt>ssible operations that can be performed with Punched Card 
Accounting machmes by having an integrated material accounting system with cards 
punched for receipts and »s>ues etc. for each item of inventory. {/ C ,Hr'A., FlnaO 

15. How would you proceed with planning to mcJxanrc the vu»re accounting records on 

a Punched Card System ? Wha t contiol statements w ill be prepared with these cards 
for slock control purposes ? (FC.IF.A., Final) 

16. The management of an engineering factory drvires to introduce the punched card 
system for the main^cn incc of priced store ledger. Under the manual xyatem, weighted 
av'crage rates arc worked out at the tunc of each receipt and issues are priced 
accordingly. 

(a) What steps would you take for the preparation and submission of various 
documents for the abnivc purpose to the Mechanical Accounting Centre 7 

(b) Since the ledgers will be prepared mechanically on a monthly basis and will pot be 
available till a month is over, how should (he issues for the same month be 
priced ? 

(c) State the cases where the same punched card could be used more than onde and 
for what purpose. 

(d) Give a list of the data that arc required to be punched on cards. (/,C.WK..4., Final) 

17. Set out a flew chart for accounting of materials in an electrical puaefaed card fystetn, 

illustrating the work-ftow from basic data to tabulations. (/.CIKvI.* FfnoO 

18 . (a) Write the characteristics of (0 Analog Computer* 00 DigtetCbm^^ 

Computer. 
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20 . 


SnSoT'w'h ““ 

(c) What arc the field and zone of a ca^e ? 

(d) What is the function of clicck 1 a jn a code 

(e) Define ‘bit’ and ‘b>ic’ and (hr ir relation to . < liar . j. r (/ r H' I 

■"« “ "“"’ber of stores 

Fum^lnt XhT’' ‘‘®”- ‘<>->vcmi<.nal Hollerith 

I quipmcnt. U’uitshcrs. Venficis, So.Ur, I ihul.itor. ( ..lI..ior and Multiplier). 

Owing to lapid expaPOon and augment a, on of s-aff and increased use of 
raateridls, the L.ii.a..iis of the m.di-us .s snaintd and ton-eiiiitmlv delays are 

occurring in wage Pa.mentsan«lu>'npilitionoficd!>eis 

Make out a casi. if my, for inlrodiii.l.oi of rieclro', c I),. a l*io.cssing for the 

r;r,y,.r,r,aO 

Define and dc«>cnh . 


(a; batch procc Ai >.• , 
fb) real time hk. 

Give an cjumplc ol i)k um* of t iJi meih 4 »d 

1 1 li IJK t< J^an!agc^ a. d disadv 1 uaKcs’ <d tilth mcUiod ^ (/( \f i , Pf ///^ 

21 Desenbe the stages i:ccc‘Nao to tp.u.c ihat data puiiL’itd Horn suaicc documents on 
to piittvhcd cards aj«* it^rr^ci's • an^fe red to a a t held .>•{ backing storage 

(JC \{A , Pt HI) 

22 Dcvtiibc in dtUd lu)*v d.!’.* i jiuM^vd a» J s ^rtd magneto ’ape In \shal 

circiimsUnccN i ^ a lixcd length recording mode prtf’ il'k a \a .ahlt length recording 
mode on m tgnctic tajM. (/ C \f A Hi) 

2^ (a) What arc random tvw. s s*t»ragc devices aid whs ur. thi*' impo’tant m many 

applications ? 

(b) Desenbe how Putfc> me ‘ ik. s idace ? How ,s the dai.. J\v ati .rnpioscment 
over buficimg ? 

Whal ate the pr.nu s tu ht» ' s>f um^o’.c p t tmit «d op^-at oii t»f a computer 
(d) I'xplain the method o’ s mu* itton in casi .»J c cnto.v Ci>nM I problems 

new 4,^ Final) 

24. Randrvm Acci'ss, Time shi.ing* Service Bureau and On-I la-Rcal 7. me v-irc a few ot 
Ihc modem technologies of mmpijttrs \\ nai di> v ou n' vlci stand pv oath of them ? 

UC.W A^Final) 

25. (a) Coiivcil the following hnutv numhcis to denarv numbers Vdd the numl>crs 

togethei and show >v>ur a iswcr m binar) and denarv 
IlOlOlOOl 
nioioioi 


26 . 


27 a 


(b) A company has to picpare a weekU pavioli : people and has a computer 

configuration vvfuch incluvlev a p iprr tatv puneo. ca*d pinch, m ignctic ♦apes and 
magnetic diik'S. 

(♦) How many pasrotl runv would )ou 'ccoumcnd to picpaie the payroll ? 
Give re-wons fv»r dti»Kc 

OO Slate the method of storage vou would ^clctt for the cumulative pavmll 
reex^rds and the adv^antagrs to be gained from this method cwmpaied with 
alternative incihous of suirige il.C.M. 4., Pt, HI) 


Bmimeratc the siepv to he flowed m progi ainmmg \N hat is the importance of flow 
chart in programming ? What arc decisional I'kkKs ? What is loiiping in 
programining ? i/.rHM.Hiw/) 

(•) Will ii hi#i 1ml priigramming language ? 

NaiM four and Ulustralc your definition with three instructions tumi a laaguafs 

iHW uhMl you an fasitiar. 
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(h) Draw a progiam flow chart to read cards and accumulate the quantities read into 
10 fields in core, depending on the code in the card and print out the 10 totals, 
each on separate line* 

Card layout Columns 

C\>dc . . 1-2 (range 01-10) 

Quantity 3-5 (max 999, min 001) 

(IC \t 4,Pt III) 

2S Briefly list out inicinal control procedures that arc noimall> built into electronic data 
priKCssing s>stcm> 

(a) What arc several tvpcs of input devices of a computer svstem > >\riic ilv merits 
and dements of each type 

(b) What arc the basic advantages of unit recording machines ’ Ait thc> being 
repliced by mini-computeis 

(c) Convert 842 to bmarv and lOOlOlOIOOl to decimal Why binary system is being 
used in computer ^ 

(d) What are pcnpheial equipments in a computer installation ’ Do you agree ^ith 

the proposil that by controlling input-out devices uith the help of peripheral 
equipments the utilisation of computer mav be improved considerably ^ Justify 
your vfaws (I C IV 4 , final) 

29 Your company is installing a computci Describe the types ol software which you 
would expect a computer manufacture to provide and explain what purpose each 
serves f/f ^4 Itnal) 

30. Answer any six of the following 

(t) COBOl IS nearest to English language but its compiler is mos' complex in 
comparison to other languages of programming E xplain 
(ii) Explain time sharing concept used in computer service bureau 
( 111 ) What are softwares used m a computer Explain with an example 
(w) Why outright purchase of a computet is discouraged bv customer as well as the 
manufacturer Explain in the light of problems that may arise in course of 
operation 

(v) What do you understand by storage in a computer and how is that related to the 
generations 

(vi) How does programming take care of checks and measures for erroneous data ? 
Explain with an example in payroll system 

(vii) What do you understand by the term Integrated Data processing Can you 
explain this with the help of a production control system 

(viii) Write a short note on the concept of real time data processing Do you think 
it IS useful in an industry of medium scale (/ C M. 4 , Pi III) 

3K A big concern handling a major product, which consists of a very large number of 
components, proposes to go in for an electronic computer and has formed a committee 
of experts to study the feasibility of the proposed scheme Discuss the several factors 

which the committee should take into account before making a final recommdndation. 

{I C W.A , Final) 

32. Three choices are available to the user of electronic computei s ; to buy the ciyuipnient, 
to rent it, or to hire a computer service. Evaluate each alternative in terms of its 
respective advantages (f CIV 4 , Final) 

33 You have been asked by your Managing Director to consider the use of a Computer 
Service Bureau instead of installing an **in*house** computer List the advantages 
and disadvantages of using a Service Bureau. (LC.IV,A , Hnat) 

34. You are considering the use of a computer bureau for analysts of purchases and 
payment of suppliers. List the source data required for setting up such a system. 

35. What faeCors would you take into aooount when deciding whether to rent or tense as 
opposed to purchasing computer equipment for your company 7 (i.CMM., PL ///) 



examination questions 


795 


36 (a) In some of the big computer installattons the system analysis/prograininers are 

posted to the user's departments and computer centres have minimum number 
of experts, except operational group. 

Give your comments on such a stt-up with particular reference to the working 
areas of system analyst/programmer before and after the piloting of a system. 

fb) You are working as a Cost Accountant in a Works, It is reported that in a 
number of cases overpayments had been made due to mistakes in computation of 
overtime. Suggest a system for mechanisation on the following lines 

(i) Input data from Works/Accounts 

(ii) Output format from computer. 

(itij Checks and controls. 

Express your findings in the form of a flow chan {ICW A., Imal) 

37 Owing to the vast growth of commercial undertakings coupled with automation of 
records hy the introduction of electronic data processing methods and sophisticated 
internal controls, many auditors are now placing greater emphasis on evaluating 
systems than on examining individual transactions 

Explain in brief the concept of systems analssis and list the steps insolved in a 
systems audit (ICWA.F inal) 

38 You have just been appointed the managemeni services manager of a large 
organis’iioi . .\hosc computer installation is vciy incfTiciei^ This has led to 
disillusionment among the implovees and the transfer of further applications has been 
stopped 

Outline the .iction you would take to improve the situation (/ C A , Pi 111) 

39 In process'og accounting information through clottron’C data priKessing system, how 

docs one ensure through internal controls accuncy of results ■* 1/ C W 4 . Ftnah 

41) Hie advent ot I DP in the arena of accounting has neccssai ilv entailed changes in the 
techniques and methods of auditing Discuss how the auditor should set about m 
accomplishing his obiective in the new set-up (f T H' 4 . rmal) 



CHAPTER 16 


CAPITAL INVESTMENT DECISIONS 
AND CONTROL OF CAPITAL 
EXPENDITURE 


The purpose of thi> chapter ts to discuss the nature of controls c'erciscd 
over capital expenditure and the role that costs play in assisting management in 
arriving at a decision when alternative capital investment plans are in view. The 
concept of return on capital emploved which is an important tool for the evaluation 
of performance of capital expenditure is dealt with in a separate section of this 
chapter. 

\cccssit) fcK’ Sound Capital Investment Policy. The necessity for a sound 
capital investment policy arises from the following : 

(I) Proper insestment of funds in capital projcct.s is neccssairy not only 
from the narrower point of view of benefit to the bis.sincss but is also of 
importance for the national economy as a whole. Well planned plant 
replacement and e.xpansion progi amines whenever put to cflTcct in 
order to avail of new and improved techniques in the industry, 
contribute towards increased productivity and economic growth of the 
country. 

Ill) The cash resources utilised for capital investments arc mostly heavv. 

I ockmg up of large sums of money in fixed assets precludes the concern 
fiom taking advantage in other useful spheres as and when such 
opportunities arise. 

(lii) With rapid technological advances in the industries and in the face of 
severe competition, capital assets are liable to obsolescence, or the 
processes or the product lines for which the assets arc procured are 
likely to become out of date. Unless such situations are foreseen and 
guarded against, heavy losses are likely to be incurred. 

(IV) Heavy capital expenditure makes a concern less flexible. If costly 
special purpose or automatic machines specially designed to meet 
particular product requirements are installed, difliculties arise if 
subsequently there is some alteration in the design of the product. 

(v) Capital investments have cflcct on future profits for over a nuntber of 
years. Once an investment has been rnatk*, the undertaking commits 
Itself to a particular future path from which there is no ca.sy going back. 
Hence, the risk in capital investments is larger and any errors in Capital 
investment may have a .serious financial effect. 

ClaMificatioa of Capital Imrestmeat Projects. Sound planning for capital 
investment consists in establishing a procedure under which alternative sdieoMs 
■re evaluated with reference to certain criteria and the most desiimbie proposal is 
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selected. While normally capital expenditure is incurred with a view to earning 
future profits, there are certain projects which do not yield any monetary return. 
The criteria used for project evaluation depend upon the nature of the capital 
project. 

Capital projects may be classified as follows : - 

(a) Profit earning projects i These arc projects taken up with a view to earning 
profits such as an investment in a plant which is expected to increase 
productivity and sales volume and reduce costs. Profit earning projects are of 
two types, viz. Replacement projects ami Expomiun projects. In replacement 
projects, the existing capital assets are i cpiaced hy new ones ; the replacement 
may be necessary when the c.xisting asset has either outlived its life or has 
become ob.so!ctc so that it cannot meet the rc^'iircmonti of current production. 
Expansion projects are meant for augmenting the existing '’acilitics so as to 
increase the productive capacity. Hstiination of the future return on expansion 
project investment is very important. (Consideration should be given to the 
present worth of the returns expected in the future years Evaluation of the 
risk, insolvcd in sw a capital proposals is alsii essential. 

Profit-earning projects may also be classified under ^escral other heads 
such as proiccts for (i) improsiag quality of products, (ii) research and 
development, (iii) improving facilities, (iv) cvist reduction and cost 
improvement, and (v) maintenance of earnings. 

(b) Non-profit proj. els ; Capital investments are sometime, made for meeting 
.some contractual obligations, or the requirements of .some laws or orders of 
the gosernmcnl or hKal auihoritio, such .as safety measures for employees, 
pollution control etc., or for prosi.ion of wclfuc and am aiiy mc.isurcs, 
research and development projects, etc. har.ung of profits is ’.v- the objective 
of such expenditurs'. l^ir example, no profit expected on insestnu'nt on an 
clUucnt clearing plant in a chemical factors where it i\ eompal-.ors by law to 
suitably dispi>sc of the waste which would cndatiger public health. Projects of 
this type arc obligatory and hence the question of their s*valu.Uion with the 
yardstick of profitability will not .arise. 

(c) Projects, the projitobtUty of which conno: meoxu.eJ: ('crtai.i '■t'.c-iment.s 

arc made with a view to increasing profits but the extent of the expected 
profits cannot be fairly assessed. S.ilcs promotion and rcsci' vh schemes, and 
projects meant f*»r the welfare of the siatT and for the improscmcjii if their 
morale arc examples of such investment. The •o\l^lOI1 of. saj, a modern 
hcJilth clinic or a school for the children iii the f.iciory estate has the ciTeci of 
improvement of morale of the workers and the stalT but the extent of cost 
reduction on account of these facilities cannot be easily c.i!cul.ucd. 

Evaluation of projects at (b) and (c) above is made by cou-benefit analysis. 

f'jifdtnl lavcslnieal Analysk. In capital investment analysis, future costs 
only arc relevant : historical costs or sunk costs are of no importance except to 
provide a guide for assessing future costs. In selecting a capita) project from 
amongst a number of contending proposals, the main factor to be considered is 
the rate of return expected from the investment. The various other factors 
requited to be taken into account before a final dtoice is made are listed overleaf. 
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(i) The amomt and timing of the expected return. 

(ii) The effect of the project on the profitability of the remaining sectors 
oj the business. 

(ill) The relative importance and necessity for a project ; For example, 
setting up of a hospital, dispensary, or canteen, though not yielding any return on 
the capital employed, may be given preference on the grounds of urgency and 
essentiality to another project which would have given a fair return. 

(iv) Technical considerations : Soundness of the project from the technical 
point of view shoulil be con.sidered. It should be seen whether the asset would 
amply serve the needs of production and manufacturing processes. Such factors 
as the make, capacity, working life, power requirement, adequacy of space, cost 
of rei^airs, and availability of spares and maintenance facilities should be examined. 
The volume of production should be suflicient to keep the plant prolitably 
engaged and at the same time, (he plant capacity should be such that there is no 
bottleneck in production. 

t_v) Cost of investment ; The cost of the assets, the cash position, and the 
availability of cash either from internal sources or by borrowing are to be 
considered. It would not normally be a correct policy to invest borrowed funds in 
capital projects if the rate of interest paid on such funds is more than the return 
expected from the investment. Since the expenditure on big projects would 
usually be phaseil over a period of time, the cash requirement during different 
periods should be kept in view. The working capital required when the project 
goes into operation should also be assessed. Lack of working capital at a later 
stage may sabotage the entire scheme. 

(vi) Cost of production : Different capital investments may have varying 
impacts on the costs of material, direct labour, waste and .scrap, fixed and variable 
overhead, supervision, maintenance, power consumption, etc. The elfcet of the 
alternative schemes on future costs of production should be studied. 

(vii) Product demand: When additional assets are required in order to 
increase production capacity or when plant replacement is expected to give higher 
production, it should be seen whether there will be sufficient demand for the 
increased production without reducing price, or whether in case of fall of demand, 
alternative use can be made of the new assets. The effect on the sales irf other 
products yielding higher profits should be taken into acc«>unt. 

(viii) Opportunity costs : Opportunity or alternative cost is relevant in 
making capital investment decisions For example, the return obtainable from 
the funds, if utilised otherwise than for investing in a proposed project, is 
compared with the yield expected from the project. 

(ix) Depreciation : The treatment of depreciation for the purpose of capital 
investment analysis and selection of capital projects will depend upon t|ie nature 
of the capita! investment being considered. 

Two methods that are used under different circumstances, are discussed 
bdow ; 

(a) In a plant replacement project, the present depreciated book value of the 
discarded asset is a sunk cost and is not relevant to the decision making and it is 
only the realisable value of such an asset that matters. This is based on the 
contention that in die face of conqietiUon, a oonoern is compelled by dtcunistaaoes 
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to replace an equipment which has become old and outdated, by a better and 
improved equipment and as such, the written down book value of the old asset 
(except for its sale value) is a loss that cannot be recovered in future. The book 
value of the old asset should not, therefore, be taken into account for computing 
the costs of production with the new asset. 

(b) When competitive conditions are absent, replacement of an asset will be 
decided upon only when it is seen that the future profit may be able to compensate 
the loss that would result if the old asset is discarded. While assessing the 
operating cost and the cost of production with the new asset in such cases, the 
depreciated book value of the old asset less its disposal value (after deducting 
selling and other expenses) is added to the cost of the new asset and depreciation 
on the aggregate amount is computed over the life of the new asset. 

It may be stressed again that the depreciation worked out for the new machine 
under method (b) is only for the purpose of deciding whether or not to acquire the 
machine. If and w'hen the new machine is actually acquired, the normal accounting 
method for the calculation and charging of depreciation will be followed. 


Methods (a) and (b) arc illustrated below : — 


Onginat cost 

PrChcni book value 
Present sale \aluc 
Life 

Kcsidual value 


Old Machine 
Rs 10,000 

Rs. 4,600 
Rs 1,600 
lO Years 
Nil 


Nen Muihme 
R>. 24.000 

(inclusive ot installation costs) 


1 2 \ eai s 

Nil 


riic annua) amount o! depicciafion to bo addcvi lo the •ipeiai ng costs and cost of 
piodiiction Will lx: as follows . - 

Old Muihtnc Miuhhtc 


Method LO 
Method (h) 


RO CM. R. 2.M10 

10 12 


l),> 


R'. 24.000 (R^ 1,«M) R^ I/MMli 
\2 

Rs. 2,2SO 


(\) InlcrcM : Though thcio is coniiovcis) icgartling iho inclusion ot interest 
ill co.st accounts, there is no doubt that imputed interest should he taken into 
account for capital investment analysis. Tor omparison. interest should he 
computed on the full capital cost of the new asset lcs.s (he realisable value of the 
old asset. Another procedure is to charge interest on average investment, i.c. half 
the original cost. Some accountants arc of the opinion that interest should be 
computed at an estimated rate on the original costs of the old as well as the new 
asset. 

(.\i) Taxation ; The taxes payable on each v'f the alternative capital projects 
should be assessed. The profits, after deduction of the tax paid, go to recover the 
cost of the project. 

(xii) Obsoiescene : This is a factor difficult to assess. Since obsolescence has 
the effect of prematurely cutting down the life of an asset, the probability of 
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obsolesccae estimated on the basis of past experience may be taken into account 
while making a decision on capital projects. On the other hand, too pessimistic 
a view would result in a profitable project being rejected. 

(xiii) Other considerations : Besides cost considerations, there arc other 
non-hnaucial factors that influence a decision. Examples of investments made on 
the basis of these factors are, non-profit projects and prestige investments for 
maintaining status and prestige in the industry, and acquirement of plant, machines, 
and other assets in order to meet competition. When a project has the effect of 
eliminating or reducing labour, it is to be seen that the surplus labour is suitably 
provided for or otherwise disposed of without difficulty. 


Methods of Evaluation of Capital Investments. The methods employed fur 
evaluating capital project returns are : 

1 . Comparati iv co » t method 

2. Pay-back or Pay-off period method 

3. Interest rates of return on inveumeut method H'ltne \alue of mone\ not 
taken into account) 

4. Dhcounted cash flow or Present value return on investment method 

(a) Yield method hy trial and error (Internal rate of return) 

(b) .Vet present value or Net qain method 

5. Annual cost method 

6. Profitabilit v tnde t meihftd 

.Nofm.ill>, the piojoct that yields the highest rate of letiiin will be selected. 
In determining the relative profitability, common factors present in varying 
degrees in alternatise schemes such as initial cost and life of the asset, return 
expected, pha>ing of the expenditure, timing of the return, working capital required, 
effect of the scheme on the profitability of the other sect'irs of the business, and 
investment required on essential non-profit projects arc considered. 

1. Comparative Cost Method : In this method, comparison is made between 
the initial costs of the various pro|.xjsed projects ; the choice rests on tht project 
that costs the least, other things remaining constant. The method thotjlgh very 
simple has a very limited application. It may be used when the assets pressed to 
be procured have the same life and identical output or ihcii lives and output 
are not easily assessable. 

2. Pay-back or Pay-off Period Method-. This method takes into account, 
besides the original cost of the project, the amount and the timing of the return 
obtainaUe from it. The pay-back period is the time required for the profit (i.e., the 
aggregate of the cash receipt or in-flow from the investment) just to equal the 
capital employed ; shorter the period, the better is the investment made. The 
method is illustrated below ; 
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EXAMPLE 16.1. 

A company proposing to expand Its production can go in either for an automatic 
machine costing Rs. 2|24»000 with an estimated life of SJ years or an ordinary machine costing 
Rs. 60,000 having an estimated life of 8 years. 

The annual sales and costs are estimated as follows : 


Sales 

Costs : Material 
Labour 

Variable overhead 

Compute the comparative profitabjlity of the 
ANSWER: 


Automatic 
machine 
Rs. 1.50,000 
Rs. 50,000 
Rs. 12,000 
Rs. 24,000 
proposals under the ] 


Ordinary 
machine 
Rs. 1,50,000 
Rs. 50,000 
Rs. 60,000 
Rs. 20,000 

r-back method. 
[J.C,W,A., Final) 




The profitability is worked out as follows : — 


Marginal profit 


Automatic machine 
Rs. 64,000 


Ordinary machine 
Rs. 20,000 


Pay-back period 

Estimated life 
Surplus 


Rs. 2,24,000 


3.5 yrs. 


Rs. 60.000 


“3 >TS. 


Rs. 64,000 ' 20.000 

5.5 yrs. 8 yrs. 

Rs. 64.000 <(5.5-3.5)Rs. 20,000x(8-3) 
-Rs. 108*000 --=Rs. 1.00.000 



UrefW YEARS)— 


Pig. 16.1. PkymffBftak«miCiiiit 


SI 
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On consideration of the pay-off period alone, the ordinary machine having a sliahtly 
shorter pay-off period should be recommended. In the long run, however, the automatic machine 
which yields a surplus of Rs. 1,28,000 in 5.5 years would be preferable to the ordinary madune 
which gives a surplus of Rs. 1,00,000 in 8 years. This has been illustrated in the break-even chart 
in Fig. 16.1. The difference in the results points out to one of the limitations of the pay-back 
method, viz. that it ignores the return obtained after the pay-back period is over. 

The advantages of the pay-back method are as follows 

(i) It is a simple method — computation of the pay-back period is easy. 

(ii) From the point of view of an investor proposing to give loans to a 
concern, this method gives an indication of the period by which the 
loan may be expected to be repaid. 

(iii) It serves the purpose of a helpful index for safeguarding against 
investments on projects likely to become obsolete within short periods. 

(iv) It is most useful when cost is not high and the capital project is 
completed in a short period. 

(v) It gives indication to a company facing shortage of funds to invest in 
projects with small pay-back periods. This is particularly useful when 
funds are difficult to obtain and a quick return is essentia! for rapid 
repayment. 

ITie IMtations of this method are : 

(i) A mere consideration of the pay-back period by itself does not measure 
the true profitability of a project. Some really profitable investments 
may be 1^ out if preference is given to investments with short pay-back 
periods. The method may, therefore, be used only as a supplem^tary 
index of the desirability of an investment along with some other method. 

(ii) It does not take into account th( full serviceable life of the asset. No 
consideration is given to the return that may stiil accrue from the asset 
even after the pay-back period is over, unless a further analysis of 
profitability for the remaining life of the asset is made. 

(lii) It ignores the time value of the return since the return expected in 
future years is not discounted at the present value. The time pattern of 
the earnings from diflferent projects may differ from year to year but 
because equal value is put on all earnings whether received in later 
years or earlier, no true comparison of the various alternative projects 
can be made. For example, if there are two projects each having 
a pay-back of two years but one of these gives 90% of the total eamings 
m the first year and the other gives 10 % of the total eamings in the first 
year, the first project is obviously preferaUe to the second but the 
pay-back would indiode that they rank equal. 

3. Interest rates of return on investment method : This meUiod, also tapiown 
as the accounting or financial statement method, consists of a consideratidn of 
the letoms that the investments are likely to fetdi. Itie selection oH a portfcular 
investment will depend upon the rate of return — the one showing the h^^iest 
rate would normally be selected. 

The rate of return may be worked oat as : 

(i) The expected average gross annual income before deimdation, 
expiessed at a percentage <^the inveetment or as a return per rupee 
invested. 
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(ii) The expected average net annual income after depreciation, expressed 
as at (i) above. 

(iii) The expected average net annual income after depreciation, expressed 
as a percentage or per rupee of one half of the investment. (The 
concept of taking only half of the cost of investment is based on the 
view Uiat the amount periodically recovered in the form of depreciation 
is ploughed back in the business or invested outside.) 

(iv) The expected average net annual income after depreciation, expressed 
as a percentage per rupee of the aggregate of one-half of the investment 
and total average working capital. 

Methods (i) to (iv) are explained below with the help of assumed data ; 


Capital investment 

• • 

• • 

Rs. 

3,000 

Average working capital 

• • 

■ » 

Rs. 

300 

Expected gross income-- 1st year 

• ■ 


Rs. 

1,000 

2nd yeiir 

. . 


Rs. 

1,200 

3rd year 

. . 

1 

Rs. 

1,500 

4(h year 

• • 

, , 

Rs. 

1,800 

5th year 

. . 

. . 

Rs. 

2,200 


Total .. .. Rs, 7,700 

Depreciation : Rs. 1,000 per year 

Return under the various methods will be as follows : 

Rs. 7 700 

Method (0 3 . Rj* 5 qoO rupee invested, for 5 years 

0 - ** 7/^ 

Method (ii) < ; b « nmi " **•> ®'' 1^*' ^ for 5 years 

Rs 1 700 

Method (iii) - — = 21 .6“i. oi Re. 0 216 per rupee invested, for 5 years 

S < Rs. 3,000 


Method (iv) 


Rs. 2,700 

5y(fi f?y+Rs. 500) 

' 2 


* or Re. 0.180 per rupee in\'esCed, 
for 5 years. 


The concept that the investment which yields the highest return is the most 
profitable one is, however, to be accepted with caution and complete reliance 
only on Uie rate of the return may at times be misleading. Although all care may 
be taken to ensure the accuracy of the figures coni:-iled for arriving at the return, 
the estimation of the future is fraught with diflfeulties. Forecasts of the life of an 
asset, the future sales, and the anticipated costs over a long period are influenced 
by a large number (Mf factors. For instance, the life of an asset would depend upon 
factors sudi as its make and quality, the extent of its working, i.e. of the use made, 
the state of maintenance, and the manner in which it is handled during work. 
The other limitations of this method are : 

(i) Bm phagU is plaood on profit rather than cash flow ignoring the fact 
that the real economic benefits of an investment arise from its cash 
flow. 

(ii) The method ignores the time value of money. 

(iii) It ignoras the time period during which the return wiilcontinae. 
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The factors which limit the utility of the return on investment method should, 
therefore, be carefully examined before making a final decision in the choice of an 
investment In view of these difficulties, the rate of return should be taken as a 
guide for decision making rather than as an absolute measure of the profitability 
of an investment. 

4. Discounted cash flow (DCF) or present value return on investment (PyR) 
method. The main criticism against the foregoing methods is that they do not 
take the time factor of the income into account Though receipts in earlier periods 
are more important, no distinction is made between income received in earlier or 
later years. For example, a project which yields a return of Rs. 2,000 in the first 
year and Rs. SOO in the second year will, under those methods, be at par with 
another project which yields Rs. SOO in the first year and Rs. 2,000 in the second year 
althou^ the present value of the return in the first case is higher. The discounted 
cash flow method answers to this criticism. 

The method is based on the principle that a sum of money in hand now is 
worth more than an equivalent amount received later after the lapse of a period 
of time. An investment of Rs. 100 will, m a compound rate of interest of IS % per 
annum, amount to approximately Rs. 200 after five years. Putting it the other 
way, the worth of Rs. 200 to be received five years hence is the same as Rs. 100 if 
received at present. This is even without taking into consideration, inflationary 
trends, if any ; in fact, DCF technique does not take inflation into account. Since 
a capital project yields returns for a number of years, correct assessment of its 
profitability may be made only if the annual returns of the future years are brought 
to their present value allowing for compound interest at a predetermined rate. 
Similarly, if the capital expenditure of a project is extended over a number of years, 
the costs for each year should be brought down to their present worth. 

The analysis under the discounted cash flow method may be made in two 
ways. The main feature of both the methods is that the return.s obtained from a 
number of capital projects with differing life assessments and having an uneven 
pattern of cash flow of return from year to year, can be brought down to a common 
base so that the results are comparable with a fair degree of accuracy. Obviously, 
it will be meaningless to use the discounted flow method in case of short-term 
projects of, say, a year or so, 

(a) Yield method by Trial and Error (Also known as Internal rate of return 
—IRR method) : The present worth of the returns expected to accrue during 
the assessed lifetime of the asset is fixed at an amount equal to the presegt capital 
cost of the asset and the rate of interest or discount at which this can>'be made 
possible is computed by a process of trial and error. In other words, theidiscount 
rate is the interest rate at which the present value of the cash in-flow'^from an 
investment just equals the present value of the cash outlays for it. order to 
judlge the profitability of a project, the discount rate is compared with the, Adequate 
or expected rate of interest In case of alternative prqjects, the one yielding the 
highest rate of discount interest equating the present value with fblure proceeds 
will be selected. 

In tihe exaio|>le given in the next page, to illustrate the method, the capital 
pre^ cost is assumed to be Rs. 80,000, yielding cash inflow of Jts. lO/XX), 
Rs. 2(M)00, Rs, 3(M)00, Rs. 40,000 and Rs. 30,000 at the end of the 1st, 2nd, 
3rd, 4tfa, and ^ yw 
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Year 

Cash 

Present value 

Present value 


inflow 

at interest 

at interest 



rate of 15% 

rate of 16% 


Rs. 

Rs. 

Rs. 

1 

10,000 

8,696 

8,621 

2 

20,000 

15.122 

14,864 

3 

30,000 

19,725 

19,221 

4 

40,000 

22,872 

22,092 

5 

30,000 

14,916 

14,283 


Rs. 1,30,000 

Rs. 81,331 

Rs. 79.081 


The present values of the cash inflows at different rates of interest are 
calculated with the help of Present Value Tables (see Appendices) or on the basis 
of the formula given below. 

From the Table, discount factors (i.e., the present value of Re. 1, n periods 
hence) are found as follows : 

After year Interest 1S% per annum Interest 16% per annum 


1 .8696 .8621 

2 .7561 .7423 

1 .6575 .6407 

4 .5718 .5523 

5 .4972 .4761 


(When the Table does not provide figures for the exact rate of interest, the discount factor 
may be obtained by computing the variation of values given for two adjacent rates.) 


From the formula : 

Present valne, I- f- . . 


E. 

(Hr)" 


where Ej, Ef E„ are the returns or cash in flows expected in the 1st, 2nd, . .nth year 

icspectivcly and r is the rale of interest. 

Thus, at the interest rate of 15%, the present -.aluc, 

„ 10,000 ^ 20,000 J 30.000 40,000 30.000 

‘^’iTl? (TTjIT* ‘ 0 i-.15)* (1 1 .15? (H-.15)* 

--8.696+ 15,122+19,725 +22.872+I4.916»Rs. 81.331 

The ptesent value at the interest rate of 16% is calculated in a similar manner. 

The two rates of interest, viz. 1 5 % and 1 6 % per annum have been selected by 
trial and error so that the cost of investment falls between the present values of 
the cash inflow calculated under the two rates. The exact rate of interest which 
will discount the cash inflow back to the present value of the investment is found 
by interpolation. Thus, 

For a change of present value of Rs. 2,250(Rs. 81,331 minus Rs. 79,081). «he change in 
rate of interest is 1 %. 

For a change in present value of Rs. 1,331 (Rs. 81,331 minus Rs. 80,000), the change in the 


rate of interest “• x I %‘-0.591 %. 

2,250 

Therefore, required rate of interest-* 15.591 %. 

When the annual cash flow is uniform, Ei = E, == E, . i»csent value, 


P« 


® t ® +JL- 

l-hr (Tf^ (l+r)» ■ 


,.+ 


(l+r)* 


- ll-(l+r)-"l“E. 
r 


(l+r)"-l 

Kl+r)" 


In the above case, the Annuity Table (» ving present values of Re. 1 received 
in every period, for n periods) may be used. SomeUmes, the capital recovery 
factor, whi^ is the reciprocal of the discounting annuity factor at the prescribed 
rate (^loteceit, is used for calculation. For example, the present value of annuity 
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of Re. 1 at the end of 6 years at 10% interest rate is 4.3553 ; the capital recovery 
factor will be, 1/4.3553-.2296 

The limitations of the IRR method are as follows : — 

(1) Unless the life of the asset can be accurately estimated, assessment of 
profit cannot be correctly made. 

(2) The single discounting rate ignores the varying future interest rates. If 
for instance, the rate of interest is high in a particular year and money is difficult 
to obtain, the return in that year is relatively more valuable. When money is 
dieap, the positions is reversed. The yield method does not account for this factor. 

(b) Net present value {NPV) or Net gain method : This method is based on 
the same principles as the IRR method except that instead of determining by trial 
and error, the rate of interest is anticipated in advance, depending upon the type 
of capital employed and the source from which it is met. With this rate of 
interest, the present worth of the returns excepted during the entire assessed life 
of the asset is calculated in order to judge how far it exceeds the present capital 
cost. The higher the excess of the present worth over the present capital cost, the 
better would be^he investment. The comparative profitability of two projects 
calculated under this method is illustrated below : 


Cafrital investment A 

B 

Life A and B 

Rate of return A and B 

Income A 

B 


Rs. 10,000 
Rs. 8,000 
S years 

20% per annum 
Rs. 3,000 per year 
1st year Rs. 4,000 

2nd year Rs. 3,500 

3rd year Rs. 3,000 

4th year Rs. 2,500 

5th year Rs. 1,000 


Rs. 14,000 


Year 

Present value 

Investment A 

Investment B 


ofRe. i @20% 

Annual 

Present 

Annual 

Present 



income 

value 

income 

value 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

ht 

0.833 

3,000 

2,499 

4,000 

3,332 

2nd 

0.694 

3,000 

2,082 

3,500 

2,429 

3rd 

0.579 

3,000 

1,737 

3,000 

1,737 

4th 

0.482 

3,000 

1,446 

2,500 

1,205 

5th 

0402 

3,000 

1,206 

1.000 

402 

Total 

2,990 

Rs. 15,000 Rs, 8.970 Rs 14,000 Rs. 9.105 

Investment 



Rs. 10,000 


Rs. 8.000 


? 

For investment A, the present value of cash flow it less than the {nvestmen^ but for 
investment B, the cash flow exceeds the investment. Prefect B is, therrfore, tecommendpd. 

It should be noted that while IRR is a rate, NPV is a money quantim. 

The adoption of a suitable rate of interest for the purpose of computation 
onder the NPV method imsents diflScoIty. The rate comnumly adopted is the 
corrait borrowing rate for the purpose of financing the proiject. Hie eNOess of 
the cash inflow (discounted at this rate) over the cash outflow would then 
indicate the real surplus. Some accountants piefor to adopt the cuneiM; nte of 
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roturn on capitnl employed. Adoption of the rate of interest at which the funds 
are borrowed may sometimes be misleading. For example, if loan capital has 
been obtained at a particular low rate of interest and the return is disfinnutf H at 
this low rate, the present worth will show a high figure and prima facie, make the 
investment appear economic although if the rate of return on capital employed is 
considered, this may not be adequate. Further, in the case of assets which have a 
long life and projects which continue for an appreciable number of years, it may 
not be possible in practice, to forecast with a degree of accuracy, the rate of discount 
and the profits likely to accrue over such a long period. The results obtained by 
this method in such cases are not likely to be correct, particularly if during the 
lifetime of the assets, the profit pattern undergoes appreciable fhang w 

Another example to illustrate the DCF method is given below : 

EXAMPLE 16.2. 

In respect of the following competing capital projects A and B, you arc required to use 
discounted flow techniques to : 

(a) Pfcpafc. on a single graph, comparative present value proliles from 0% to 16% for 
each protiect ; 

(b) read the internal rate of return for each project from the graph ; 

(c) state for what range of capital costs project A is to be preferred to project B and 
suggest reasons for this. 

The figures may also be obtained from special diswountcd flow tables, prepared for the 
pui pose. 7 he following information is given : 



Project A 

Project B 


Rs. 

Rs. 

Initial cose 

1,00,000 

1,00,000 

Net Savings 

Year 1 

5,000 

60,000 

2 

20,000 

40,000 

3 

1,00.000 

20,000 

4 

10,000 

5.0CO 


Below is shown the value today of Re. 1 to be received or paid after a given number of 
years at various rates of interest : 

Present Value of Re, I 


After ; 1 year 


** /O 

0.962 

8". 

0.926 

12% 

0.895 

16% 

0.862 

2years 


0.925 

0.857 

0.797 

0.743 

3 years 


0.889 

0.794 

0712 

0.641 

4yean 


0.855 

0.7J5 

0.636 

0.552 

ANSWER : 

(a) The present 

W-Aiofttd) 

values of the net cash lk>w> are worked out at follows ; 

Year 

Actual 

Present 

Net cash flow 
8*'; 

Present 

12?/, 

Present 

16% 

Present 


value 

value 

value 

value 

value 


R$. 

Rs. 

Rs. 

Rs. 

Rs. 

Prejict A 

0 (- 

.)l.00.000 

(^>1,00,000 

(-)1,00.000 

(-)1.00,000 

(-)!, 00,000 

1 

S.OOO 

4,810 

4,6)0 

4,465 

4,310 

1 

20.000 

18,500 

17.140 

15,940 

14,860 

3 

1,00,000 

88.900 

79.400 

71,200 

64,100 

4 

10,000 

8,550 

7450 

6,360 

5,520 


33/100 

20,760 

S,S20 

(-) 2,035 

(-) lUIO 



toe CAPITAL INVESTMrafT DBCISION& 




0 

(-.)1,00.000 

(-)1, 00.000 

(-)1.00,000 

(-)1.00.000 

(-)1.00.000 

1 

60,000 

57.720 

55,560 

53,580 

51,720 

2 

40,000 

37,000 

34.280 

31,880 

29,720 

3 

20,000 

17,780 

15,880 

14,240 

12,820 

4 

5,000 

4,275 

3,675 

3,180 

2,760 


25,000 

16,775 

9,395 

2,880 

X 

i 


The 9 «ph drawn with the help of the figures is given below : 



(b) The internal rates of return are at the points where the curves intersecfi the 
abscissa, i.e. 

Project A 11% 

Project B 14% 

(c) From the graph we find that at rates of interest below 7%, Project A gives 
discounted return and is, therefore, to be preferred. 

At 4% interest, net cash flow of A is more flun that of B by Rs. 10,000. This advantage 
n gradually wiped out as the interest increases, due to the better pay>back of B. Pay>bacfc It not 
an invwtant factor at lower rates, and the main consideration is the higher return given by prctject 
A, 


It will be seen that the results obtained from the various methods discossed 

aboive are by no means uniform and no definite answer can be ^ven to the problem 
of dboosiiig the partiimlar method to be adopts Thecostaocountaatwliointhe 
pmettoel Md is faced with the pndilem of reportinf on the profitabOiiy oC a 
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proposed capital project or a number of alternative proposals, will do wdl to 
work out the return under several methods, find out the reasons for the difiering 
results, and make a final choice according to his own judgement. 

A comparative study of evaluation of projects by the comparative cost, 
pay-back, return on investment, and discounted cash flow methods is illustrated 
below : 



C^h outflow 
(Capital 
cost) 

Life of 
asset 


Cash inflow 
(Return or income) 



Project 

Isl yr. 

2nd yr. 

3rd yr. 4th yr. 

5th yr. 

Total 

A 

Rs. 50,000 

5 yrs. 

20.000 

20,000 

20.000 20,000 

Nil 

80,000 

B 

Rs. 50,000 

2 yrs. 

40,000 

10,000 



50,000 

C Rs. 50,000 5 yrs. 

(i) Comparatlvf cost method 

10,000 

10,000 

20,000 20,000 

40,000 

1,00,000 


AJl the three projects rank equal, the capital cost of each project being the same, 
(ii) Pay^hack period A— 3 years 

B— 2 years 
C— 4 years 

Ranking is B A C 
(ill) Return on investment 


Rs. 80.000 
‘ Rs. 50,000 V 5 


xlOO -^yi% 


B 


Rs. 50.000 
Rs. 50.000 x2 


X 100-50% 


C: 


Rs. 1,00,000 
Rs. 50,000 < 5 


^ 100-40% 


Ranking is B C A 
(iv) Discounted cashflow method 

Present value of return 
(Discount rate assumed is 5 % per annum) 



Project A 

Project B 

Project C 

Istyear 

19,048 

38,096 

9,524 

2nd year 

18,140 

9.070 

9,070 

3rd year 

17,276 

— 

17,276 

4th year 

16.454 

— 

16,454 

Sthyear 

— 

— 

31,340 

Total present value 

70.918 

“47.1« 

83,b64 

Coat of protlect 

50,000 

50.000 

50,000 

Ranking Is C A B 


(-) 2.834 

T3;6« 


Another illustration of investment dedsioo u.iJcr the NPV method, when 
taxation is involved is given in the example below : 


EXAMPLB t6.3. 

A desires <o replece one of its plants that was acquired at a cost of Rs. 15,000 

and the present market value of which is Rs. I«.250. The life of the plant is 8 but it hasto 
date been on ewnmlsiion for 3 >nari only. The company follows the reducing balance method 
of depreciation and the present book value of the plant depreciated at 37.5% per year is Rs. 3,662. 
The Dtanl wopored to be acquired would cost Rs. 30.000. It will haw a life of 5 years 
tlut the Mtoirf depredation under the existing method will be 60% per year. The salvar 

value of tire niam at the end of its working lift will be Rs. 750. The Installation of the new plant 

srtll ittul* in an hw rea** of Ptofi* P*t before depredation, over the existing amount of 
Rs. 60,000. 
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You are required to give your reoommendgtion on the proposal, assuming the following : 
Rales of tax : On income, 50%; on capital gain, 40% 

Interest rate for discounting : 14% per annum 

Discount factors at liy^ 

Year 1 2 3 4 5 

Factor .88 .77 .68 .59 .52 

ANSWER : 

Taxes wili be worked out as follows 
Capita] gain : 


Market value 

Rs. 16,250 


Less Original cost 

15,000 

lax 

Capital gam 

1,250 

(40%) Rs. 500 

Balancing charge : 

Sale proceeds 

Rs 16,250 


Less Depredated book value 

3,662 


Limited to depreciation allowed 

Rs. 12,588 

Rs. 11,338 

(50%) Rs 5,670 

(Rs. 15,00at-Rs. 3,662) 



Net outflow in year 0 

Outlay 

Rs. 30,000 

Rs. 6,170 

Less Net Sale proceeds 

10,080 


(Rs 16,250— Rs. 6,170) 


Rs. 19,920 


It^w : Years 1 to 5 


Year 

1 

2 

3 

4 

5 


Rs. 

R$. 

Rs. 

Rs. 

R$. 

Gross Profit 

60,000 

60,000 

60.000 

60,000 

60,000 

Less Depreciation 

18,000 

7,200 

2,880 

1,152 

768 


42,000 

52,800 

57,120 

58,848 

59,232 

Less Tax 

21,000 

26,400 

28,560 

29,424 

29,616 


21,000 

26,400 

28,560 

29,424 

29,616 

Add back Depreciation 

18,000 

7,200 

2,880 

1,152 

768 


39,000 

33,600 

31,440 

30,576 

30,384 

Salvage value 





750 






31,134 

Present value 

34,320 

25,872 

21,379 

18,040 

16,190 


The proposal for replacement is recommended* 

5. Annual cost method : Under this method, the capital as well as the op||hrating 
costs of alternative investment schemes ait converted into equivalent |mnual 
costs at an assumed rate of interest. 

The formula oaPkge 805 is. 

Rl+rr 

TheRfore, Ammai cost, B«P. 

(1+r)*— I 

Thiw,aaiitviBStiiMiitofRs. 10.000 in as astatwidi no residual value at the and of its life 
of 4 3 fean win n^resent. at 5 % intetert. an annual cost of : 
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When two or more investments are bang compared, the one having the 
lowest annual cost is preferred. The assumed rate of interest is usually the rate at 
whidi the concern obtains its capital. 

Where a company possesses a number of identical assets, the annual cost 
method may be used to determine the optimum economic life of each asset. Assets 
with a longer life have a lower average annual cost because the capital cost is spread 
over a longer period. On the other hand, with the passage of time the operating 
costs tend to rise. The optimum economic life of an asset would, therefore, be 
the stage where the sum total of the adjusted or equivalent annual cost and the 
operating cost is the minimum. We shall refer to this again in Chapter 19 in the 
discussion of replacement models. 

The annual cost method is illustrated below: 


EXAMPLE 16.4. 

A compan> intending to purchase a new machine has the option to purdiase either a new 
automatic machine at a cost ot Rs. 1 ,00,000 or a general purpose machine which would serve the 
requirements, at a cost of Rs. 80,000. Both the machines have the same operative life of 5 years 
on the expiry oi which period, the salvage values will be Rs. 10,000 ai^ Rs. 5,000 respectively 
for the automatic and general purpose machines. The annual operating costs including labour, 
maintenance etc. of the general purpose machine is, however, twice that of the automatic madiine, 
the annual operating cost of the latter being Rs. 20,000. 

Assuming that the company’s minimum rate of return is fixed at 15% per annum, which 
machine you would suggest should be purchased ? (JI.C.W.A., Final) 


ANSWER : 

For (he automatic machine : 


Applying the formula, E =Px , 

(1 Tr)"— 


=P/ti±i2!zl 

T<l+r)" 


The equivalent annual cost of Rs. 1,00,000 at time 0, will be ; 


>Rs.l,00,000/ 


(1 f .15)*— 1 
00rr5(l+.f5)» 


T he value of^!'.^^^.. I~as calculated or obtained from tables is 3.352, so that the annual cost 
0.15(1.13)» 


«Rs. l,00,000/3.352«^Rs. 29,830 

The equivalent cost for the salvage value, Rs. 10,000 at time 5 can be found by applying 
the formula fat the compound interest. 


P-E. E‘--p/ii^* 

r r 


Rs. 10,000/ Rs,. 10,000/6.7423 «R8. 1,480 


For the general purpose machine : 

Annual cost of Rs. 80,000 - Rs. 80,000/3.352 =Rs. 23,870 
Annual cost of Rs. 5,000 =Rs. 5,000/6.742-»‘Rs, 740 


Cbmparative statement for the two machines will be 

Automatic 

machine 

Oeaeral purpose 
machine 

Per annum 

Rs. 

Rs. 

Initial investment 

29,830 

23,870 

OpenUing costs 

20;000 

40,000 

Lear Salvage value 

1,480 

740 

Total annual coat 

Rs. 48,350 

Rs. 63,130 

On the faaeie of Uwidiove,die decision will be to purchase the automatie machine since 


hu a lower equivileat annual cost. 
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6. ProfitaMity Index Method (f»r DesircMity Factor Method). The Profltability 
Index (PI) shows the relationship between the sum of discounted cash inflows and 
the sum of the discounted cash outflows, all cash inflows and outflows being 
discounted at a rate which is computed on the basis of cost of capital or 
the opportunity cost. 


Pt’ofitability Index = 


Sum of discounted cash inflows 
Sum of discounted outflows 


With assumed data, profitability index for two projects may be calculated as 


follows : 

Project 1 Project II 

Rs. (lakh) Rs. Oakh) 

Initial cash outlay 2.00 1.50 

Present Value of cash inflows 3.00 2.00 

Net Present Value 1.00 0.50 


Profitability Index (PI) 3.00/Z00«1.3 2.00/1.50^1.67 

Like the NPV method, PI method helps in comparing projects of unequal 
size but in certain cases, the two methods give different results that lead to different 
conclusions. From tM illustration given above, it will be seen that under PI method. 
Project II would be preferable because of its higher profitability index. NPV 
method however, gives a conflicting result because Project I would he more suitable 
due to its hi^r net present value. In course of time, higher net present value 
I reates more wealth for the company and if the larger capital funds needed for 
Project I are available, that project will be selected. But in case of rapital rationing 
when enough funds are not available, profitability index method will be more 
appropriate and Project II with higher PI will be the choice. It follows that when 
two mutually exclusive projects (i.e. those not dependent on one another) and 
requiring unequal initial investments yield the same amount of NPV, PI method 
will be more suitable and the project with higher PI will be selected. 

Compared to the internal rate of return method, the profitability index 
method is superior under certain circumstances, besides its general advantage of 
simpler calculation without recourse to trial and error method. Being based on 
the cost of capital, PI is more realistic because it can be assumed that the inflow 
can be reinveked at the cost of capital. In the case of internal rate of return 
method, the assumption that the inflows can be re-invested at the IRR may be 
unrealistic, particulvly if the IRR is high. 

In dedsion making ba.sed on PI, consideration must also be given to the 
investment opportunities existing at the end of the useful life of the project. In 
case of projects with varying lives, a project with a shorter life but lower PI pay 
be preferred only if there are good opportunities cS re-investment alter the ei^iry 
of the life of that project. If, however, the te-investment opportunities are not 
bri^t, a project with a longer life will be better even if the PI be lower. 

In case of alternatives with different lives, computation of net 

benefits of the respective cash flow of the mutually exclusive projects may be 
found useful The annualised net benefit is worked out as follows and die prdgect 
with hitler benefit is selected. 

Present value JGwtor Of Re. 1 at the end the 
ecoodmic life of the pnjeel 
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Cairftgl Ratloiiliig. Situations often arise in which, due to the operation of 
certain external or internal factors, a concern does not have nor can it obtain 
sufficient funds to meet the demands of all the proposed investments. In such 
cases, management has to resort to capital rationing, i.e. some investments have 
to be rgected although they meet the usual criteria of profitability or non-financial 
justification. For this purpose, some reasonable method of comparing the various 
alternatives and suitably ranking them has to be found out. One such method 
may be to rank all those investments which meet the profitability test in the order 
of their profitability. Investments proposed on the basis of non-financial 
considerations may also be similarly ranked on the basis of non-financial 
attractiveness. The latter ranking is, however, difficult and complicated due to 
the absence of any standard unit of measurement. When both the types of 
investments arc ranked, it is almost impossible to inter-mix the two sets of ranking 
and this has to be left to the judgement of the management. Another method of 
ranking, though subjective but commonly used, is on the basis of priority of the 
projects. The best method, however, would be to use linear progra mmi ng 
technique. 

Capital Investment and Inflatimi. In the present cuniext of continual 
inflationary tendencies in the country, the point of particular importance in 
investment decisions is that the purchasing power of the return declines as the 
price level rises. Thus, if an investment yields a return of Rs. 100 this year and Rs. 
100 next year and if the price index changes from 100 this year to 105 next year, 
the purchasing power of Rs. 100 to be received next year will be only Rs. 100/1.05 
-Rs. 95.24. While calculating the present value of the next year’s return, the 
discount rate should, therefore, be applied on Rs. 95.24 and not on Rs.l00. 

Plant Replacement Projects. Plant replacement is essennally a problem 
of timing. All plants have a life period during which they are capable of working 
efficiently if properly maintained. Regular maintenance and r'^pairs may perhaps 
prolong the working life of a plant but a time is reached when it is no 
longer economic to run it ; the cost of operation would at this stage, exceed Uie 
cost of replacement. There is no choice but to discard the asset and replace it by 
another. The problem involved is mainly to select from amongst the various 
alternative replacements available. However, it often becomes necessary to 
replace obsolete plants or to modernise an old model plant even before the expiry 
of its life and a Vision is required to be taken whether to continue to work with 
the existing plant or to replace it. A large number '>f factors are to be considered 
before a final choice is made, more important of wiuch are the rate of return on 
investment and the cost per unit of the output. The following poinu are to be kept 
in view : — 

(i) Diffiaence in operating cost, after taking depreciation into account. 
(Cost per unit of production on working with the new plant vis-a-vis 
that with the old plant.) 

(ii) Nature of the product, e.g. whether it is likely to become obsolete in 
the near future in which case, there is no need for replacing the idant, 
if it is a special purpose plant for the product. 

(lii) Risk of obsotesoace of the new plant— whether tet^nological 
improvements in the proposed plant are in the offing, in which case it 
may be advisable to wait till a new model comes up in the market. 
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(iv) Increase in volume v(S4-vis demand— whether the market will be 
able to absorb increased production. 

(v) G>mparative profitability, and rates of return and interest on capital. 

(vi) Key factors and resource constraints, if any, should be considered. 

(vii) Assessment of opportunity cost, i.e. whether or not the funds for the 
proposed investment could be more gainfully employed elsewhere. 

(viii) Effect on inventory accumulation. 

(ix) Trend of the market for capital goods— whether the current purchase 
price is favourable or whether a fall is shortly expected. 

(x) Whether the new asset is likely to create any bottleneck or any 
unbalanced cr^iacity. 

(xi) The disposal value of the existing plant should be taken as a reduction 
from the investment on replacement. 

(xii) Additional capital expoiditure to be incurred on related projects 
such a^hose for welfare and amenities, which do not yield a return. 

(xiii) Government policy such as those regarding changes in excise duty 
and import duty affecting the cost of the material which will be 
processed tbrou^ the proposed plant. 

(xiv) Likelihood of substitute product at a relatively low cost coming up in 
the market 

A few examples are given below to illustrate the evaluation of a project 
when plant replacement is being considered. . 

EXAMPLE 16.5. 

M«ssm Bharat Industries Ltd. purchased a machine live years ago. A proposal is under 
consideration to replace it by a new ma^ne. The life of the machine is estimated to be 10 years. 
The existing machine can be sold at its written down value. As the Cost Accountant of the 
company, you are required to submit your recommendations based on the following information : 




Existing 


New 



machine 


machine 



Rs. 



Initial cost 


25,000 


50,000 

Machine hours per annum 

2,000 


2,000 


Wages per running hour 


1.25 


1.25 

Power per hour 


0.50 


2.00 

Indirect materials per annum 


3,000 


5,000 

Other expenses per annum 


12,000 


15,000 

Cost of materials per unit 


1 


1 

Numhn of units prodaoed per hour 

12 


18 


Selling price per unit 


2 


2 

Interest to be paid at 10% on fresh cairital invested. 

(i.ctvMnud) 

ANSWER: 







Existbit 


thw 



MaeMtt 


Maehhm 

Units produced pm* annum 


24,000 


34,000 

SefUng price per unit 


Rt. 2.00 


Rs. 2.00 

Sales 


Rt. 48,000 


Rs. 72,000 
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Cost 


Wages 

2,500 

2,500 

Power 

1,000 

4,000 

Indirect materials 

3,000 

5,000 

Other expenses 

12,000 

15,000 

Cost of materials 

24,000 

36,000 

Depreciation 

2,500 

5,000 

Interest 

— 

3,750 


Rs. 45,000 

Rs. 71,250 

Profit 

Rs. 3,000 

Rs. 750 

Cost per unit 

Rs. 1.87 

Rs. 1.98 

Profit per unit 

Re. 0.13 

Re. 0.02 


On the basis of the above infurnation, the choice will be for the existing machine to 
continue. A further analysis as shown below will also strengthen this view . 

Profit with new machine before durging interest^Rs. 750+Rs. 3.750 Rs. 4,500 
Incremental profit=-Rs. 4,500--Rs. 3,000-=Rs. 1,500 
Average investment -^Rs. 36,000/2 -=Rs. 18,000 


Return -• 


Rs. 1,300_ 
Rs. 18.000“ 


8.33% (before interest payment) 


This IS not enough to pay even the interest at 10% on the fresh capital invested. 


PXAMPLB 16.6. 

A cigarette manufacturer proposes to replace his existing cigarette making machines, which 
produce at the rate of 1,200 cigarettes per minute, by the latest type of high-speed machines that 
operate at the rate of 2,000 cigarettes per minute. 

The existing machines cost £6,000 each, ten years ago. New and old machines have an 
estimated total useful life of 20 years. The depreciation provision is by the “Str:,:ght-iine” method, 
the residual value for each machine being £1,000. The price ot the new machine i- £10,000. The 
present part-exchange value of the existing madiines is £I,5(X> each. 

The new machine will occupy only 80% of the efTcctivc floor space of an old madiine the 
cost of which is £50 per year. 


The following details also apply : 

Old machine New machine 


Annual operating hours 

1.500 

1,500 

Operator*s annual wages 

£ 550 

£ 550 

Annual repair and maintenance cost 

£ 150 

£ 190 

Annual power cost 

£ 50 

£ no 


Any probriile capital loss on the old machines is to be included in the estimated costs of 
the new machiiwa. 

(a) Tabulate a comparative cost estimate for one year ' an old and a new machines. 

(b) C a lcu late how many cigarettes must be produced by the new machine to yield savings 

equal to the extra capital outlay it involves. (Ignore tax). {I.C.M,A., Pined) 

ANSWER : 


Comparative information for the old and new machines : 

Old machine 


Coat 

Book value £34®0 

PJtchange value £1.500 

Life JOyis. 

Production per year 108,000,000 


(1,200x1.500x60) 

£250 

((£6.000-£I.O0(B4-2iq 


New machine 

£10.000 


20yrs. 

180.000,000 

(2,000x1,500x60) 

<450 

((£10,000- il.OOOi)-)-20| 


Depredation 
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Annua] cost estimate : 





Old machine 

New machine 


£ 

£ 


Operating wages 

sso 

550 


Repairs and maintenance 

150 



Power 

50 

no 


Floor space 

50 

40 

(80% of £50, 
assuming that the rest 
of the space is suitably 
utilized) 

Loss on sale of old machine 


iOO 

(loss spread over 20 

Depreciation 

250 

450 

yean) 


£1,050 

£1,440 


Units produced 

108,000,000 

180,000,000 


Cost per million cigarettes 

£9.72 

£8 



Saving per inilIioa-« £1.72 with the new machine 

(b) Extra capital outlay^^flO.OOO— £l,S000«£8,50O 

Quantity of cigarettes to be produced to yield savings equal to capital outlay : 

million 

£1.72 

EXAMPLE 16J. 

A computer is available at a cash purchase price of Rs. 4,40,000. If taken on hire, the 
charges would be Rs. 15,400 per month for a minimum base of 36 months, and thereafter the rate 
would be reduced to Rs. 7,500 per month. The rentals fall due for payment at the ettd of each 
month. 

A company planning to acquire the above computer wants ad>'tce whether it would be 
more economical to purchase the machine or take it on hire. What would be your advice if the 
cost of capital is to be taken as 10% per annum? The present values of Re. 1 and Rc. 1/12 paid 
monthly, at the end of n years both at 10% are as follows 



Present value of 

Present value of 



After year (n) 

Re. 1/12, paid monthly 

Re. 1 



I 

0.950 

0.909 



2 

0.864 

0.826 



3 

0.785 

0.751 



4 

0.714 

0.683 



5 

0.649 

0.621 



6 

0.591 

0.564 





{I.C.1V.A.. 

ANSWER : 





Year 

1 2 

3 4 

3 

6 


Rs. Rs. 

Rs. Rs. 

Rs. 

Rs. 

Pitrthase ef maddne 
Cashflow : 

Beginning of year 

4AO.OOO 


t 


End of year 

44,000 44.000 

44,000 44,000 

44,000 

44.000 

Discount factor 

0.909 0.826 

0.751 0.683 

0.621 

0J64 

Present vahie of ca4h flow 

4,40,000 

+39,996 36,344 

33,044 30,032 


H816 

Oosnigthw ptesent vnhw (a) 

4,79.996 3.16,340 

5A9m 3,79,436 

406,760 

43U76 
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Years 

1 

2 

3 

4 

5 

6 

Hiring of machine 

Rs 

Rs. 

Ry 

Rs. 

Rs 

Rs 

Cash flow 

1,84,800 

1 84.800 

1,84 800 

90 000 

90.000 

90.000 

Discount factor 

0 950 

0 864 

0 785 

0 714 

0 649 

0 591 

Picscnt value of cash flow 

1 75/60 

1 59 667 

» 45 068 

64 260 

58410 

53 190 

(''umulative present value (b> 

1,75.560 

3.3S 227 

4 80,295 

5 44/55 

6 02,965 

6 56/55 

Difference (a-b) 

3,04,436 

1.81. in 

69,089 

34 881 

3.795{ 

>24,579 


The above analysis shoves that the difference in the ca^h outHow graduatlv decreases from 
year to year In the fifth year, the difference is not significant and if the computer is not expected 
to be obsolete till then or has still some life to run o\cr a nimber of moie >cars it would be 
advisable to go in for purchase In the sixth vtar flic eumutative cash outflow on hiring is more 
than on purchase and this difference would be more if the disposal value .f he puieh*ised computer 
IS taken into account 

I XAMPLE 16 8 

Due to financial failuic of an ovtiscas comptii'oi a tompitiv lcs the opportuiuf^ t)l 
taking up immedKtch ^ mirket for its product <if ^2^5 000 tonnes pu an irr which i- roucast to 
use at per annum Sales revenut is expected to be £R per tonne ex plgnt 

The company proposes to go into this market immediatelv and eor iders me «hods of Kupp>y 
involving the imp«>rt from elsewhere, the hiring of plant locallv and the constiuciion of new plant 
Details are as follows • 

•Impoii from elsewhere 

It could import up to a maximum of ^00 000 tonnes oci arnuni of the puiduef uf an 
averatfe vost of £*’ 5 pci tonne it the pliiit 
•Hire of plant KxaPv 

If could hue plint c ipaeitv of ^00000 tonnes |>cr innum at a near I v site I his 
available muncdiatciv 

1 he tcinis ot hiiing au £1 “^pti tonne of cipacitv . imimnumt .2vtais with the 
,f| t It ownci being responsible for «4ny v ’riahle optr t r u cost Di vt m itci al costs 
ot 16 pti tonne wou J be pavahle hv the compa w 
•C <mstruci on e»f new pi 

It uvuUi build a plint with itfectiw c^*picitv ot ^(>0lX)0 tonnes pvr ai'iium which 
will be completed m flrtc sc lT■^ In the ncan» me ic^uiumetiis in iv be inportcd 
< ipiCal cxpindiiuic will K 11 milbon pent it the 1 1 d of e ich vear as follows 
June 19b0 £0 ^0 m ihon 

m\ 10 million 

1982 II W mil on 

Ihe expected life of the plant s 12 ycais and its salvage valu s » 'netted to be lO ^ 
mtlliot) 

Direct material costs arc expected to be 16 per tomn variab’c v>pLr nirg eosi^ £0 ^ |xr 
tonne% and fixed operating eo^ts llWf»00 per annum 

Tlic company tuiutrcs a uit ofl raU of 20^^ DCf for pi<»jccts »nvo»\ing capital 
expendituto 

You arc requited to recommend what action the eompanv should take tc' achieve iis 
objective Support your recommendation with relevant calculations 

Ignore taxation and inflation considerations {I C M 4 Ft ilH 

ANSWER : 

Aittmahve I . fmpnrt front el$eH here 

No capital expenditure is involved The margin will be 



Per tonne 


£ 

Selling price 

800 

Import cost 

7 50 

Margin 

0 50 


52 
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Alternative 2 ; Hire of plant locally 

This also docs not involve any capital expenditure. For the purpose of compari.son with 
alternative 3, \^c shall consider the cash flow for 15 years, i.e. 12 years of the contractual 
commitment with the plant owner and 3 years of the pre-production stage m alternative 3. 

The annual cash outflow for meeting the capacity cost vid £1.2 per tonne will be 500,000 
tonnesx£1.2- £600,000. 


The advantage of alternative 2 over alternative 1 can be seen from the following table : 


Year 

Tonnes* 

AdvanUge 
Margin* • 

£ 

Capacity 

Cost 

£ 

Net Advantage 

£ 


Net Present 
Value 
£ 

1 

325,000 

487,500 

600,000 

(- 

>112,500 

.83 

( ') 93,375 

2 

354,250 

531.375 

600,000 

( 

) 68,625 

,69 

( ) 47,351 

3 

386,133 

579400 

600,000 

( 

) 20,800 

,58 

( ) \2,m 

4 

420,884 

631,326 

600,000 


31,326 

.48 

15,036 

5 

4^8,764 

688,146 

600,000 


88,146 

.40 

35,328 

6-15 

500,000 

750,000 

600,000 


150.000 

1.69 

253.500 

151,074 


♦The present market tor 325,000 tonnes per annum rises at the rale of 9% per annum and 
reaches in 6 years to*\hc maxin\um of 500,000 tonnes per >car. 

* •The marginal advantage of alternative 2 over alternative I is £1.50 per tonne, ainvcd as 
follows : 


Selling price 

£8.00 

Material Ci>si 

£6 00 

Margin 

£2.00 

Margin (Alt. 1 ) 

£0.50 

Advantage (Alt. 2) 

•£1.50 


•••Discount factor tobtained fiom tables) at cut olf rate of 20^„. Siikt the capital 
expenditure in respect of the new plant Will be incurred at the end of each year, it is as>umcd that 
cash flow in respect of all the alternatives will commence at year I . 

It Will thus be seen that alternative 2 oflers an advantage of £0.15 million over altcriuiive 
1 . However, this envisages a long-term commitment under capacity contract, making alternative 
2 less flexible. 

Alternative 3 : Construction of new plant 

In this alternative, requirements for the first three years will be imported and production 
will start only from the >ear 4. 


The cash flow for 15 years will be projected as follows ; as compared with altcf native 2 . 


Year 

Tonnes 

Differential 

Capacity 

Net saving 


Net present 



cost* 

cost saved 






£ 

£ 

£ 


£ 

1 

325,000 

487,500 

600,000 

112,500 

.83 

9.3,37.5 

2 

354,250 

531,375 

600,000 

68.625 

.W 

47,351 

3 

386.133 

579,200 

600,000 

20,800 

.S8 

, 12.0M 

4 

420,884 

226,265 

600,000 

373,735 

.48 

179.39.3 

5 

458,764 

237,629 

600,000 

362,371 

.40 

144,948 

6-15 

500,000 

250.000 

600,000 

350,000 

1.69 

391,300 


Present value of benefits from alternative 3 over aPernalive 2 1,068,631 

(i) •For years 1, 2 and 3 : 

Import cost £7.50 

Less Material cost alternative 2 £6.00 

Excess import cost 

(ii) For yesn 4 to 15 ; 

Each ycar^tlOO, 000-1-/0.3 per tonne* 


£1 50 per tonne 



CAPITAL INVESTMENT 


819 


Plant costs : 


Vear 

£ 


1 

300,000 

.83 

2 

450,000 

.69 

3 

1,000,000 

.58 

15 

300,000 

.06 


£ 

249.000 
310.500 

580.000 

1,068,631 

M 39^500 
18,000 

(-) 

1.121 5(!‘; 


( -) 52,869 


Thus alternative 3 would result in a deficit of £0.05 million over alternative 2 

The final conclusion is that of the three aliernaiives, alternaiive 2 is piefcrable provided 
the anticipated market growth materialises. 

Sensitivity Analysis* Sensitivity Analysis is a- method of systematically 
determining the effect which different values of decision parameters (i.e., the key 
variables in a deci^o.n model) will have on the deci<Sf>n criteria (i.e., the ultimate 
expected output). In building up a decision model, estimate? are made of the 
various relevant factors, all of which are subject to variations and each such 
variation will have an impact on the final expected outcome of the decision. For 
instance, in the context of a capital investment de^ ision. a project is evaluated on 
the basis of estimates of a number of key variables such as. (i) initial cost, life and 
salvage value of the capital asset, (ii) revenue in terms of sales volume and selling 
price, and (iii) the costs of operation involved, classified under labour, material, 
overhead etc. When iuiy one or more of these factors vary. c.g. if selling price 
goes down or the cost of operation goes up or capifd cxpend.m> • goes down and 
so on. each v.ariation will affect the expected internal rate of return ■ -r the net present 
value of the project. The impact of each variation will, however, be different and 
certain of the estimated factors would be more senMfive to the variation than 
others. If a small change in the parameter value (suy. a small reduction in the 
selling price) has a large effect on the model output (say. a significant or sharp 
decrease in the expected intcrixal r.ite of return), the project would be most 
vulnerable to that parameter value, vi/. the reduction in price. By bringing out 
the effects of each variation on the output, the method of sensitivity analysis 
determines the answer to ‘whai if’ problems (c.g. whai hapf'cn,-. if selling price is 
reduced) and assists the management in judging the impacts of all possible variations 
and taking proper care of the sensitive areas. 

In a practical situation, a decision problem would usually consist of 
innumerable key variables built into a complex mathematical model. The present 
day access to computer facilities, however, makes sensitivity analysis a simple 
affair regardless of the complexity of the problem. The estimated values of the 
variables are allowed to vary within a relevant range of possibilities and the effects 
on the output model are determined. From the information thus obtained, 
sensitivity analysis is able to pin-point sensitive or weak areas so that the 
management can pick up the thread and concentrate attention on these factors 
leaving out Uiose which ate tower down in the sensitivity ranking. It should be 
noted that sensitivity analysis docs not itself solve any problem and its function 
ends with the presentation of the sensitivity ranking of the various factors. 
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To illustrate the basic method of sensitivity analysis* a simple example is 
given below : 


EXAMPLE 16.9. 


The following data in rebpect of a proposed project are given 


Capital C'ost 
Life 

Salvage Value 
Operating details : 
Volume of sales 
Selling price 

Sales Revenue 


Rs. 25 lakh 
10 years 
Rs. 2.5 lakh 

10,000 units per annum 
Rs. 200 per unit 
Per annum 
Rs. 20 lakh 


Labour cost (10,000 units \ Rs. 20) Rs. 2 lakh 

Matenal cost (Rs. 60 per unit) 6 Likh 

Variable overhead (Rs. 40 per unit) 4 lakh 

Fixed cost 3 lakh 

Cash inflow 5 lakh 

Internal Rate of Return 15.7*^^ 


It is anticipated that some of the key variables are hkelv to \ai> to thccxknt ••hov^n KU>\v : 

(i) Reduction of lO^o *n selling pric-e ; 

(ii) Decrease of 10®<, in volume of sales ; 

<iu) Increase of 10 in fixed cost ; 

tiv) Increase of 10 ’^ in capital cost ; no change in salvage value 

faking each of the above factors separately, compute then mip.ict on the projected intcf nal 
rare of return and rank them aawding to their sensitivity. 

What recommendations would you make to the managenKot ’ 


ANSWER : 

Horktfiff deuiits . 

(i) A 10*^4 reduction m seliing price will have the ctfect of reducing the annual cash inflow 
to Rs 3 lakh (Rs 5 lakh minus 10‘ ^ of Rs. 20 lakh; 

(ii) Decrease of 10% in *Kdcs volume will result in : 

Sales (9,000 units Rs. 200j Rs. 18 00 lakh 

Variable cost (9,000 unit> ' Rs. 120) Rs, 10.80 lakh 

fixed cost 3.00 lakh 

Annual cadi inflow Rs. 4.20 lakh 

(m; Increase in fixed cost by 10%, i e. Rs. ^O.CXX) per annum will reduce the annual cash 
inflow to Rs, 4.70 lakh (Rs. 5 lakh minus Rs. 30,000) 

(iv) Increase m the capital cost affects the cash outflow and it has no cflfcct on the cash 

inflow. 

With the help of the above data, the following chart may be constructed and the internal 
rate of return for each possibility computed from tables : 



Original 

Variation 


Eslimate 

(i) 


R«. (Lakh) 

R<t.(Lakh) 

Yr.O 

( ) 25.00 

(-•) 25.00 

Yr. I-IO 

5.00 

3.00 

phis 

Yr. 10 

2.S0 

2.50 

IRR 

15.7% 

A.i% 


Variation 

Variation 

Variation 

(ti) 

(lit) 

Ov) 

Rs. (Lakh) 

Ri. (Ukh) 

Rs. (Lakh) 

(-•) 25.00 

(-) 25.00 

(-) 27.50 

4.20 

4.70 

5.00 

2.50 

2.50 

2.50 

il.3% 

14.2% 

U.1% 
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Ranking according to seasitivity ; TRR 

1. Selling price 4 , 8 % 

2. Sales volume 

3. Capital cost 13.1% 

4. Fixed cost 14.2% 


rhe management will be advised to pj> pjior airention in ihc problem o| selling price and 
pioeecd to find answers to the following probable questions : 

1 , What would be the probability of price reduction happening ; 

2. Whether the reduction can be halted through an> remedial nicasuics , 

1. If changes of price reduction arc h.gh and contnil o\cr price is rot possible, whcthci it 
would be prudent to discard the prop4>scd project and seek foi an alternative? 

Cost of Capital. Since the cost of acquiring capital varies according to the 
source from which it is obtained, the acceptance of an investment proposal also 
depends upon the manner and source of its financing. We hav c ,ecn that a proposal 
IS accepted, if (i) its net present value is more than the casli fl discounted at a 
rate which is the cost of cpital (expressed as a rate) or (ii) its internal rate of return 
IS more than the «'.» » of capital. Putting it the other way, we cty;i say that cost of 
capital is the required rate of return that would justify the use of the capital. 

Determination of cost of capital is a topic which should appiopriately find 
place in a text book on financial management. I fowev er. because of its importance 
m the context of investment decision making, mention has been made here of the 
common methods used for mcasui ing the cost of capital obtained from various 
sources. 

CoM oj di'ht and pre/erenre ^harc^ may be taken a.s (i) the specified rate of 
mtcrc.st or dividend, or (li) a piojccted rate based on the Ins ical trend and 
taking into account future likely factors influencing interest or yu.d rates, or (lii) 
a rate based on imirket price. If, for example, the average market price over a 
number of years of a 8 "., debcntuic issue of nominal value Rs. 100 be Rs. 94. 

UH) 

average cost, under the last method, \m 11 be 8 

Cost of equity may be taken as (i) the di\idend Piiid or p;vablc. or (ii) the 
average earning, per share. The rate ma> be computed as a percentage of its face 
value or market value or the net lealisiible \alue of the issue, thus ; 

Let us assume that, 

Existing equity, face value Rs, KX) cad\ 

Market value I''* >caf Rs. ^>5 

2od >car Rs. 102 
tfil Near “Rs. 11^ 

Proposed fresh issue of cquit\, face value Rs. 120 each 
net 1 cal isaHc value - Rs. US each 
(cost of issue Rs. 2 per share ) 

Dividend and earning per shaic for the last three vears ^\cic 

Yeai Dividend 

Rs. 

10 
10 
12 


Earning 

Rs. 

10 

15 

1 % 


1 

2 
3 
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Based on the above figures, the cost of equity will be confuted as follows 
On the basis of dividend expressed as pereentage of : 



Face value 

Market value 

Net realisable value 




of new ishue 

1st year 

lOllJjVloo, 

10.5fJJxl00j 

8.5[- ® x 100] 
118 ^ 

2nd year 

10 

9.8 

8.5 

3rd year 

12 

10.4 

10,2 

Average 

10,67 

10.2 

9.1 


Similar computation may be made with the figures of average earning per 
share, viz. Rs. 10, Rs. 15, Rs. 18 for the first, second and third years respectively. 

Cost of retained earnings is taken as equal to (i) cost of equity capital, or (ii) 
cost of equity reduced by the tax payable by the average shareholder on the dividend 
received by him. 

The source of funds employed by a concern varies from time to time depending 
upon a large number of factors. According to the situation obtaining at the point 
of time, one investment proposal may be financed from one source such as by 
borrowing and another investment from a different source, say, by the use of 
internal funds. While measuring the cost of capital, however, it would not be 
appropriate to relate specific investments with specific source of funds. The 
employment of a particular method of financing has an impact on the business 
capital mix of the company. For investment decisions, therefore, the concern 
should be viewed as an integral unit, and funds, though obtained or proposed to 
be obtained from a particular source, should be deemed as drawn from the general 
pool consisting of all types of funds. Fop this purpose, the cost of capital should 
be computed as the weighted average of the costs of the various types of capital 
acquired by the company. The basis adopted for working out the average may be 
(i) the existing capital structure (face value), or (ii) the market value of the existing 
capital, or (iii) the future anticipated capital structure, or (iv) ideal capital structure. 
For example, if in a company the capital structure and the imputed costs of each 
type of capital be as follows ; 


Capital lesources 
Equity 

Preference shares 
Debt 

Retained earnings 
Depreciation 


Rs. 1,50,000 
Rs. 50,000 
Rs. 2,00,000 
Rs. 3,00,000 
Rs. 3,00,000 


tmpmed cost 
l\% 
10% 
10 % 

8% 

6% 


Rs. 10,00,000 

the weighted average cost of capital will be ; 

(1,50,000 ^ 0.11J4 (50.000 '0.1)-( (2,00.000^ 0.1) 1 (3.00.000 • 0.08) i (3,00,000 •’0.06) 

10,00,000 


83,500 

10,00,000 


8.35% 


An example to illustrate the calculation of composite cost of capital is given 
below. 


EXAMPLE l&io. 

For varying levels of debt equity mix, the estimates of the coals of debt and equity capital 
(after tax) are given overleaf. 
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Debt as percentage 
of total capital employed 

Cost of debt 

®/ 

Cost of equity 

o / 

0 

7.0 

/'q 

15.0 

10 

7.0 

15.0 

20 

7.0 

16.0 

30 

8.0 

17.0 

40 

9.0 

18.0 

50 

10.0 

21.0 

60 

II.O 

24.0 

You arc required to decide on the optimal debt -equity mix for the Company by calculating 

flic composite cost of capital. 


{I.C.W.A., Final) 


ANSWER : 

Optimal debt c<]uit> mix will be a combination that has the minimum composite cost of 
capital. The composite cost will be : 

C ost of debt proportion of debt on total value-' cost of eejui , * proportion of equity on 
total value. 


The relevant data arc tabulated as follows : 


<ONt of debt 

V ;>s: of cquit) 

Fropoi tion of debt 

Pioptirtion of 

Composite atst 

*> <■ 


on total value 

equity on lofal 
value 

o/ 

/o 

d 

C 


Wj 

d ' Wj 1* e V w j 

(l> 

(2) 

(h 

(4) 

(5) 

(1 ‘^3+2<4) 

7,0 

15.0 

0.0 

1.0 

15.00 

7.0 

15.0 

0.1 

0.9 

14.20 

7.0 

16 0 

0.2 

0.8 

14.20 

80 

17.0 

0.3 

0.7 

14.30 

9.0 

18 0 

0.4 

0.6 

14.40 

10.0 

21.0 

0.5 

0.5 

15.50 

11,0 

24.0 

0 6 

0.4 

16.20 


It will be seen from the ab«)ve i.iblc that thcic arc two options of debt-equity mix that are 
optimal, viz. (i) 10", Debt and W", equity oi (n) 20", Debt and 80“j .quite. 


Control of Capital Expenditure. The reasons why capital expenditure 
merits special coasideration were dii>cu.sscd earlier. A comprehensive and 
progressive system of capital c.\pcnditure control is an in.^jortant element of 
successful company development. Because of the importance of capital 
expenditure, control and review of the merits of a project arc made on three 
occasions, viz. at the capital budgeting stage, while making request for 
appropriation of funds, and finally when the p. ect is completed. Although the 
last mentioned review may be too late to correct any error in the project plan under 
investigation, particularly in small projects which have not been phased over a 
number of years, it is helpful in assessing future projects of further work packages 
of the same big project. 

The objectives of contr il of capital expenditure are : 

(a) To assess cash outlay for capital expenditure that would fit in 
the overall financial plan of the business, and to ensure that cash will be 
forthcoming as per schedule, for short-term and long-term projects and 
develq;>ment plans. 
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(b) To co-ordinate policy in order to achieve balance among purchases of 
capital assets, and to ensure that the requirements of the different units 
iire in accordance with the overall policy. 

(c) To ensure that no expenditure is incurred without proper sanction. 

(d) Allocation of funds to the best of the several alternative schemes, i.e. to 
the most profitable projects. 

(e) Fixation of the order of priorities of the various projects to be undertaken. 

(f ) Periodical comparison l^twcen authorised and actual capital expenditure 
so as to obviate any excess expenditure, before its incidence. 

(g) To compare the results when a project is computed in order to see 
whether they agree with the plan. 

(h) The control plan not only looks after the economic spending but also 
ensures that enough funds are spent on plant and equipment so that the 
concern keeps pace with the industry by producing quality products at 
competitive costs. 

The various steps involved in the control of capital expenditure are : 

1. Authorisation of expenditure through (a) capital expenditure budgets 
and (b) sanction of appropriations requests. 

2. Reporting and control of expenditure. 

3. .\ssessment on completion of the project through follow up of the return 
from investment. 

I Authormtion of mpilal expenditure : The first step in the contiol of capital 
expenditure is to set a capital budget. The procedure for the prepa'-ation of 
capital expenditure budget was discussed in Chapter 11. Capital expenditure is 
provided for in the capital expenditure budget and also incorporated m the cash 
budget. The total amount included in the capital budget is established by one of 
the following methods 

(i) By deciding upon the maximum amount available for capital exjwndiiure. 
This decision is taken at a high level and efforts are made to ensure that 
the overall capital budget is established within this maximum figure. 

(ii) By aggiegating the various capital expenditure proposals to arrive at 
the budgeted amount. 

Provision of funds for a particular project in the budget does not in itself 
constitute an authority to go ahead with the programme. While the budget 
approves the future expenditure in principle, a further authorisation is necessary 
for undertaking the work and for incurring expenditure. A request for approval 
of the amount is made and sanction wo jld be given only after a second review 
has been made to see that the project, as originally approved in the capital budget, 
is still justifiable under current conditions. 

As a rule, no capital expenditure should be incurred without proper sanction. 
The procedure for authorising capital expenditure varies with regard to the wc 
and type of the organisation but the following general principles may be laid 
down : — 

(i) Authority for sanctioning expenditure should te delegated to the various 
levels of executives. While major projects may be sanaioned by the Board of 
Directors, minor projects and small capital expenditure of a routine nature may 
be sanctioned by the senior executives. Finandal limits are generally laid down 
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Up to which varioa« executives are empowered to saaction capital expenditure 
This procedure guards against improper or imprudent sanctions of heavy amounts 
by the lower authorities 

(ii) All sanctions should be asked foi and given on standard forms suitably 
designed to meet the needs of the individual business While no standard fc-m 
for appropriations, requests and authorisation suitable for all organisation> can 
be given, a specimen form is shown in big 16 2 The form contains all relevant 
information like necessity (or lustificatiou) fm the proposed cxpcndituic, initial 
cash outlay, life of the asset expected lunning cost ol plant and machinery, effect 
on product costs, anticipated savings, prolitaoility, estimated cash flow, etc The 
authorisation form is filled up by a responsible cxecutnc and put up to the proper 
authority foi approval The approval or rejection of the proposal is recorded on 
the form 


( \PIT\I PROJH r RtOUhSI \VI) ALFHORlSSrtON 

ni \o 
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(ill) The cost accountant submits his proicct evaluation report indicating 
besides profitabilitj all othci relevant factors which include the cish position, 
additional working capiUl required and details of other protect- sanctioned 
during the pentHl so as to assist tlie sanctionip • auth irifv in I suij prionlv for the 
various projects pul up for sanction 

(iv) All requests for appropriat urns arc routcu i rough the budget commiltec 
to ensure that budget provisions exist lot the proposed expendituic fn special 
cases, non-hudgcted funds may be .luthoriscd in one of the foil nvmg \va>s 

(a) Providing additional funds , 

(b) Reappropriation b) cutting down some other piojcct of less impoiiancc 
or lower priority , 

(c) Making provision of an amount m the original budget to meet such 
contingencies. 

(v) Capital works which aic to be executed mternall) with own labour and 
material usually involve small expenditure. These arc sanctioned by lower 
executives on capital work orders. 
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(vi) The amount authorised for a project is not to be normally exceeded. 
Extra funds may, however, be required because of, (i) increase in price, (ii) error 
or omission in previous requests and (iii) technical specification changes. If at 
any stage, it is considered that the sanctioned amount is not sufficient for completion 
of the project, further amount is sanctioned on a supplementary authorisation 
form. Supplementary authorisations are usually sanctioned either by the executive 
who originally sanctioned the funds or by some one above him in rank. This is 
necessary because in some cases, capital expenditure goes on piling up beyond the 
estimates which the management could obviate by a proper appraisal in the early 
stage and suitable modification or even abandonment of the project. 

2. Reporting mJ control oj actual expenditure : A capital project sheet (Fig. 
16.3) is opened for each project in which all expenditure incurred on the project is 
entered at regular intervals. The expenditure is recorded from the invoices in ca.se 
of payments made in respect of the project to outside parties such us suppliers of 


CAPITAL PROJECI 

SHfcF.r 

Dcpaitmeiit , 

Project No & Date : 

DetdiK of projcA : 

!V\tc started * 

Authorised exix-ndituio : 

1 . Purchase price 

2 Faitor> expenditure 

Material 

1 Labour 

Overhead 

Total 

1 

Dale completed . 

i 

! 


Invtiice Expenditure > Actual I'actory t osN 



Fig. 16.3. Capital Project Sheet 


plant and machinery, building contractors, etc. Tne costs entered in the project 
sheet include invoice price, transport, customs and excise duties, sales tax, and 
other incidental expenses. Costs incurred for the project internally are ascertained 
as in the case ofjob costs through materials requisitions, labour cards, and overhead 
mcomy statements and entered separately in the projetS sheet. The expoiditure 
in the pr<^ sheet is totalled up poriodicaily to arrive at tlw iMvgressive total 
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up>t(H)ate. This is shown in the upper portion of the sheet and is compared with 
the amount sanctioned for the project. Suitable remedial measures referred to in 
para (vi) of the preceding section may be initiated if considered necessary. 

If the actual physical performance of the project is not the same as the 
budgeted physical target for the period, comparison of the actual costs with the 
sanctioned amount will not bring out the real variance. For this purpose, the total 
budgeted amount for the period should be adjusted in the ratio of the actual 
physical performance to the budgeted physical target. For instance, if during a 
year, 50% of the project is expected to be completed and for which an amount of 
Rs. 10 lakhs is sanctioned, the adjusted budget for an actual physical achievement 

of20"o will be Rs. 10 lakhs • - J Rs.4l.'ikhs The actual cost incurred during 

50 /g 

the period will thus be compared with Rs. 4 lakhs (and not Rs. 10 lakhs) for the 
puipc'se of calculation of the variana*. 

On ci>mplctioi. uf i capital project, its details arc entered in a capital assets 
regi.ster or plant and machinery register. 

Plant and Mailwicry Register. (Also known as Capital Assets Register, Plant 
ledger, Capital Block Ixdger, or Property Ledger depending upon the nature of 
the capital asset fn which the register is maintained) This register records full 
particulars of the assets such as name, specification, and number allotted to the 
asset, its purchase pricx*. rate and amount of depreciation charges in each period, 
cost of additions and disposal, and the depreciated book values at the beginning 
andcndufeachperkHl. A form of plant and machinery register is mven in Fig. 16.4. 
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Fig. 16.4, Plant Register 

Nou : TTwregUtermaybcsodesigncdastorecordentrtetw In the form illustrated 

above, ruling* for two year* have been given. 
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In this form, the amount of depreciation to be charged against each asset is entered 
in the register itself. In another type of plant and machinery register or ledger 
(see Fig. 16.S), only the method and rate of depreciation arc indicated ; the actual 
amount of depreciation is worked out and recorded separately in a Depreciation 
Schedule (Fig. 16.6). The form in Fig 16.5 provides for columns for recording 
details of maintenance. This information may also be suitably included in the form 
shown in Fig. 16.4. 

The plant and machinery register may be either m the loose leaf form or in the 
form of bound volumes, tmd entries in the register may be made manually or 
mechanically under the punched card or any other machine accounting system. 
Separate registers may be maintained for each type of asset, vi^. for plant, machinery , 
buildings, etc. 


Name nt a'^sct : 
Specillcvition * 

No. : 

Make and bupplicrs : 
I>atc o\ purcha>c : 

E^(lmatcd life : 


Date Sci vice order 
number 


I 

I 

1 


PLANT LEDGER 


I cdiftT shod no 
Department . 

Method of depreciation . 
Rate t)f depreciation : 
t ONt of purchase 
finJudmg erection C4>,t) . 
hstmuvCil salvage vain ' 
Detatis ntumtenonce 


(os! 


IXitc 


SciMcc order 
numbei 


Cost 


I 

1 

I 

1 


Fig Plant Ledger 

Plant and nuchmery register serves the following purposes 

(i) It provides a reads permanent historical record of all capita! assets, their 
disposal, and periodical additions. 

(ii) It provides a basis for calculation and charging of depreciation corttclly. 

(iii) It assists in the planning and control of capital expenditure by providing 
suitable data for preparation of capital expenditure budget. 

(iv) It provides proved statistics for income tax claims for depreciation and 
development rebates. Suitable data are also provided for property 
insurance. 

(v) ft provides ready mean.s to locitfe surplus assets with a view to their 
disposal. 

(vi) Data arc readily available for subnussion to the Oovemmest or to 
trade associations, whenever required. 

(vii) It provides for control of maintenance costs. 
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Plant 

Ledger 

Sheet 

No. 


Particulars 


SCHLDULE OF DEPRECIATION 


('osi 


Rs 


Addition - ^ 


Depreciation 


Rs 


Period 

Rs 


Pci lod 
Rs. 


Period 

Rs. 


Period 

Rs. 




I ig H'.o. Dipictialum Swheduk 


’ 4su'\sm'f// tm lomphtum of the projnt through hfllow-up of tiu fttur/i from 

the itnestment ' The fijwl phase jii the control of capital evperul »uic cohmsIs of a 
post completion audit. This is a foMoa-up pioccdure foi dclciniiiimg wliciher the 
‘'aving actually realised fioni a proiecl compares fa\ourabI\ with the iclurii which 
Wets anticipated at the lime of making a requcvst for the nnestment. 

A report i> nude on the completion of a project The report provides a 
comparison of llic actual expenditure with the estimated cx(xrndilure as set forth 
m tlie original request (or appropnat ion. In case of long-tei m p. ojccts» the reports 
may be prepared at inlcrsals, say annuallw even \'foic completion of the project. 
Such reports would indictilc the progress nude tovva coinpletio \ of the project, 
the extent of work still to be completed, the likely further expenditure foi completion, 
and the probable date of completion if the scheduled date is not anticipated to be 
kepi. 

The objectives of the follow-up procedure arc as follows ; - 

(i) When a project fails to yield the anliciptUcd return, further action 
may be taken to improve the position so that the planned pcrfonnance 
is achieved. 

(ii) The follow-up curbs tendency on the part of the executives to put tall 
claims and overstate the savings likely from particular projects which 
they are pressing for acceptance. 

(lii) Future requests for similar investments may be adjusted on sound lines. 
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Practice varies as to the department which is entrusted with the responsibility 
for the review. Usually, the cost accountant or the internal auditor is in a better 
position to perform the follow-up work. The engineering department or the works 
manager may also be asked to evaluate the technical aspects of the project based 
on which the savings were originally anticipated. 


RETURN ON CAPITAL EMPLOYED 


The return on capital employed is the management’s analytical tool for the 
control of capital expenditure. It measures the effectiveness of the past operations 
and is a useful guide in planning for future business. The determination of the 
return and fixing up a yardstick, or some sort of standard, against which the 
achievement can be compared become imperative for the purpose of finding out 
how effectively the capital has been employed and for measuring the extent of 
productivity of the proposed capital expenditure on a new project or on a scheme 
of change. 

It Is common practice to consider the profitability of a concern in terms of 
profit in relation to the turnover. The ratio, profit to sales, provides a very handy 
mea.sure for Judging performance for the purpose of internal control in a business 
but this cannot be used as the sole measure of profitability. When heavy capiLil 
investment is made to achieve a higher turnover, the resulting higher profit, when 
expressed as a percentage of capital employed, would show a considerably lower 
figure. As will be seen from the example given below, although increased 
investment may result in more sales, lower' cost of production, and higher profits, 
the return on the capital employed may not be adequate enough to Justify the 
investment made : 



A (Existing) 

0 (Proposed) 

Capital employed 

Rs. 20,000 

Rs. 50,000 

Sales 

Rs. 10,000 

Rs. 12.000 

Costs 

Rs. 8,000 

Rs. 9.000 

Profit 

Rs. 2,000 

Rs. 3,000 

Pri>fir^SjiIcs(%) 

20 

25 

Profit/Capital Empio>cd (%) 

10 

6 


In order to measure the real overall success of the organisation, it is, therefore, 
essential to determine the return on capital employed. 


The return on capital is dependent upon two factors, viz. (i) profit to turnover, 
and (ii) turnover on capital onployed. 


Return uf Capital - 


Profit 

CiUMtal employed 


Profit 

&les 


Sales 

Capital employed 


Profit 

Sales 


X Rate of turnover of capital 


A good deal of controversy and diflerenoes of opinion have arisen as to what 
is profit and what is c^tal employed and what are the items which may be 
appropriately included under the two heads. The proUems as to what should be 
the yardstick, i.e. what should constitute an adequate return on capital, presents 
(mother difficulty. 
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Ctpital Employed. For the purpose of constituting a base for computation 
of the return on capital, the capital employed is broadly represented by : 


Fixed Assets 
Land 
Building 

Plant and machinery 
Equipments 


Current Assets 

Cash 

Sundry debtors 
Stock of 

(i) Raw materials and stores 

(ii) Work-in-progress, and 
(lii) Finished goods. 


The above gives the gross capital employed but some accountants are of the 
view that current liabilities should be deducted so as to arrive at what they call the 
net capital employed. The following items are. however, not included in the 
capital employed for the purpo.se of determining the return : -- 
idle capital 

Investment outside the buMness 

Investment m safety, wclfaic, and prestige measures 

Intangible and fictitious assets 

Surplus Cash or Bank balance 


fixed assets may be taken at(i) Original cost.(ii)Nct value or (iiij Replacement 

cost. 

(i) Origtnal cost : Valuation of assets on the original cost basis for the 
determination of the return on capital has the following features : — 

(a) As original cost is not liable to change, it otTers a uniform and steady base 
for the purps^se of comparing profits and results of different periods. 

(b) As depreciation is not taken into account, any errors in computing 
depreciation cannot distort results. 

fc) Inter-lirm comparison of the return on capital can casiK be made even if 
the astsets in the individual firms arc puichascd in diffeicnt periods. 


(ii) Net value : This is the depreciated book value as exhibited in the Balance 
Sheet. The particular features of this method of valuation of assets for determining 
the return on capital arc : 

(a) The net xalue represents the actual figure as per the books. 

(b) The figures arc in accordance with those in the Balance Sheet. 

(c) The method is in agreement with the concept that the earning capacity of 
an a-sset decreases with its continued use and passage of time. (The 
decrea.se in earning capacity is, hov 'cr, slower than the rate of 
depreciation.) 

(d) The return in a concern employing new and modern installations will be 
lower than that in a business which has old and worn out machines. 

(iii) Replacement cost : Valuation of the assets on replacement cost basis for 
determining the return on capital has the following advantages : — 

(a) Computation of the return is realistic as it conforms to current 
conditions ; profits arc determined in real terms. 

(b) Vitiation of inter-firm comparison due to assets tn the various firms being 

purchased in different years does not occur. . . , 

(c) Earning capacity is related to present day conditions and pment level of 
prices. 
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(d) The return is not affected by the method or rate of depreciation. 

(e) It forms a suitable basis for price fixation. 

(f) The method is most useful in rising prices situations when both the actual 
cost and net salue basis methods are rendered inelfcctise 

(g) It IS immatcr lal WThether modem and up to date or old machines are used 

(h) The best results are obtained when both the leturn and the assets conform 
to current conditions and current prices, e.g when the leturn is computed 
under the discounted cash flow method and the assets on replacement 
cost basis. 


The valuation may be either at full new replacement or at current replacement 
value, I e either at the cost on the anticipated date of replacement or at the estimated 
present cost of replacement under existing conditions. The main dilTicuIty. 
however, lies in the assessment of the replacement cost particular!) when value is 
subject to frequent changes As in view of rapid technological advances the 
replacement of a machine at a future date can seldom be on a like to like basis, it k 
difficult to assess tne future replacement value in terms of today’s know-how. 


Profit. For the determination of the latio, profit to capital employed, the 
profit arising out of only the normal activities of the concern should be taken and 
windfalls and abnormal and unusual items of receipts and e\i>enditure should be 
excluded. Profit unrelated to the period under consideration or to the capital not 
employed during that pciiod should also be excluded As investments ou'side the 
business arc not taken into account, inter^t obtained from them should not be 
taken as profit for this purpose. Extending this principle to the case of interest on 
loan capital, theie should be no objection to its being added back to profits because 
It forms .1 part of the earning on the total capital employed. 





Sales 





Cash % 



1 





Sundry debtoi n > 

urrc'ii IS els' 


diMiied h\ 



Tui novel 

Stock * 

1 


1 


► 

rate of 


piui 

a 

Capital 



Capital 

Laud \ 

1 


employed 



cmplovtd 

Building / 

I iTcd assets 





1 

j 

[ 

Plant, machincrv f 







1 

and equipment ) 






! 

1 


Sale- 





1 

muihpited 

Fy. cost of sales 

1 1 





by 

Selling and distiibution 

f mmu\ 

> 






cost 1 

[ 1 







Administration cost 

) •• Total costv^ 


Profit 








I 



Prol 

it to 




divided by 



sales 




1 



ratio 




Soles 

d 

1 




Return on 

OiiptUl 

cNirkwctl 


*Current liab hties are deducted if the concept of net capital employed U adopted. 
Fig. 16.7. Elements making up the Return on Capital Emi^oyed. 


The Profit and Lom Account shows tiie results of the working of a company 
for a definite financial period and the final figure of profit or loss exhibited Iberein 
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is the sum total of profit, loss, or break>even occurring from time to time, during 
the period, to which the account pertains. If there are wide fluctuations occurring 
during the period, a moving average figure may be adopted with advantage, to 
smooth out these fluctuations and make comparisons useful. 

The various elements which go to make up the return on capital employed 
have been illu.strated in big. 16.7. A change in any of these elements naturally 
influences the rate of the return. 

EVesentatioii of the Return. The return on the capital employed may be 
worked out and presented to the management on any of the undermentioned 
basis : 


1. On aggregate baits : The return may be determined for entire capital 
employed in the concern. 

2. For each project : This involves determination of the additional capital 
employed for each project separately and the additional rctuin obtained from each. 

3. By departments ; 1 or this purpose, the organisation is grouped into a 
number of departments employing similar types of capital and the return is worked 
out separately for cui h department. 

4. By products : The return may be correlated to each product or group of 
products to find out the productisity of capital invested for each product separately. 
Though this is an ideal form of presentation, the difficulties involved in atmlysing 
the capital employed against each product are appr'-ciable. For this purpose, each 
item of capital shouUl be suitably analysed and apportioned to each product or 
product group Such an anaUsis will reveal that while some items of capital 
employed (e.g., plant and niachinciy, buildings, sundry debtors and creditors etc. 
relating to only a single product) can lie recognised as directly applied for a product, 
certain other items cannot be taken as earmarkc'l for a spcciiu 'roduct. In the 
latter case, suitable apportionment on the basis of past data wi' be required to 
be made. For instiutce. common tued assets nuy tie appoitioned on the basis of 
quantity or costs of products, stock of matciials on the basis of standard usage of 
such materials for each product and so on. 

Allocation of piolits to pioducts or pioducl groups is relatively simple as the 
revenue as well as the cost foi each will be easily available. Costs for products 
l>assing through the same common procc.sscs may Ise apportioned on a technical 
basis. Alternatively, items of c< >sts w hich are common to several products, and the 
iclatcd capital employed should be excluded for the purpose- ut calculation of the 
return. 

5. flv eaih asset : The yield obtained Iroi. he capital employed for each 
type of asset is worked out separately. The latcs of return from plant and 
machinery, buildings, stock and sundry debtors will bring out the lelativo merits or 
otherwise of investment of funds in each of these assets. 

In whatever manner the return be determined, the data do not on their own 
convey any meaning unless a comparison is m,idc with a yardstick which might be 
taken to be the fair rate of return expected. It i^ difliculi to determine the fair rate 
and opinion on this point varies. On a short-term basi.s, the tonk rate may be 
adopted but a suitable rate of return would be the one expected for an investment 


which carries little risk. . i r .i 

Having decided upon a suitable expected return, evaluation of the 

performaiwofaninvestmentmaybcmadebycompuiing the residual income. 
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The midual income method determines the residual income of a division after 
deducting from the actual operating income or profit of the division, interest 
(or return) computed on the investment in the division, at a stipulated satisfactory 
rate. The residual income is a measure of the efficiency of the division. Thus for 
a division for a year : 

Actual profit Rs, 80,000 

Investment in the division Rs. 300,000 

Return on investment, 18% (expected) Rs. 54,000 

Residual income Rs. 26,000 

Utilization of the Ketum Uala for Different Purposes. The rate of return 
may be utilized towards proper management control in the following manner ; — 

(i) Inter-firm comparison : The increasing interest in the t«;hnique of 
inter-firm comparison arises from the concept that although everything may be 
seemingly all right in an individual concern as seen from its working results, 
comparison with the results achieved by other concerns in the industry may often 
point out shortcomings not otherwise revealed. Thus, an idea of what others are 
earning in the same industry or in all the other industries will definitely lead to an 
improvement in the efficiency of the concern. 

(ii) Relative efficiency each department ; The rate of return worked out 
in respect of capital employed in eadi department serves as a ready index for 
measuring its efficiency as also for comparison with departments engaged on similar 
or allied types of activities. 

For the purpose of evaluation of departmental or divisional performance, the 
asset base used may be, (i) total assets including idle or excess assets, (ii) total assets 
employed, (iii) net working capital including other assets, or (iv) equity share. 
Method (i) is suitable if the department is made responsible for utilization of the 
idle or excess assets also but the total assets employed method is more appropriate 
if the departmental managers are not a.sked to control the idle or excess capacity. 
Since in method (iii), the current assets supplied by short-time creditors are 
included in the capital, the method is suitable if the managers are having a 
control over such short term credits and loans and arc responsible for optimum 
utilization of the funds from these sources. The return on equity share does 
not provide a correct index for judging departmental performance as isolated 
from the borrowed capital, equity share has practically no relationship with 
operational activity, particularly when the concern is using financial leverage, i.e. 
trading on equity. (Trading on equity refers to the decision to borrow fugds at a 
stipulated rate of interest with a view t'> earning a higher rate on such funds.) Let 
us consider the cases of two companies, A and B ; 

Funds Gross Return ton 



Equity 

Bi>rrowfng.s 

Assets 

created 

return 

before 

Interest 

10 % 

Net 

return 

Assets 

Share 


shares 

and 


interest 



(OR/Asse») 

Imldinf 



liabilities 






(Nil/Bquit>) 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

RSr 



A 

2 lakh 

— 

2 lakh 

50,000 

— 

50,000 

25 

25 

B 

llakh 

llakh 

2 lakh 

50,000 

10,000 

40.000 

25 

40 


The higher percentage of return on shareholding in the case of company B, 
which is trading on equity, is not because of any operational efficiency. This 
should not, therefcec, be taken as a yardstkk foi mmurement of performance. 
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The evaluation of the performance of departments or of product lines, 
discussed in the next paragraph, would be more meaningful if the concept of 
variability of capital employed is kept in view while calculating the return. Assets 
like sundry debtors and stock vary with the change in the operating level or sales, 
the rate of variability being different for different product lines and for different 
operating units. Fixed assets arc more or less constant. In the third category, we 
may classify cash which is partly fixed and partly variable ; some cash is required 
to maintain the plant even when activity is nil but the cash requirement increases 
wiih the increase in the activity level. The budgeted capital for two operating 
divisions in a company may be computed as follows : 


Deiwtmcnt 

A 

B 


Sales 

Rs. 2,00,000 

Rs. 3,00,000 

Capital employed ; 

I'lxcd 

Variable 

F xcd 

Variable 


Rs. 

0/ 

/o 

Rs 

% 

Fixed assets 

1,80,000 

— 

2.00,000 

— 

Sundry debtors 

— 

15 

— 

11 

Inventory 

— 

30 

% 

25 

Cash 

2,500 

5 

2.500 

4 


1,82,500 

50 

2,02,500 

40 

Total 

Rs. 1,82,500 i 

.5 nRs. 2.00.000 

Rs. 2,02,500 f .4 

xRs. 3,00.000 

Rs. 

2,82,500 

-Rs. 3. 

,22.500 


The evaluation of performance of B is liiustratcd below ; 

Period : 



Budgeted 


Actual 


Variance 

Sales 

Variable cost 

Rs. Pc 

3,00,000 
1,80,000 

1 cC 

100 

60 

Rs. ” 

2.90,000 
1,88,500 

• cent 
tOO 

65 

Rs, 

10,000 

8,500 

Marginal Contribution 
Fixed Cost 

1,20,000 

60,000 

40 

:o 

1 01,500 
60,000 

35 

20.7 

18,500 

Profit 

60.000 

20 

41,500 

14.3 

18,500 

Fixed ('apital 

Variable Capital 

2.02.500 

1,20.000 

40 

2.02.500 

1.30.500 

45 

10,500 

Total Capital 

3.::.soo 


3,33.000 


10,500 

Profit/Salcs 

Salcs/Capital 

Prolit/Capital 

The variance of 6.14 

20% 

93% 

may be analvxcd as follows : 


12.46% 

6M% 


(i) Due to lower aclhfUy level, 

M Profit lost 
** Budgeted oapiiai 

linanf !ui]es->budgeted cost of Iwt sale s 
** ' Budgeted capital 

Rs. ItkOOO-WxJtoJll^ 

' R»..3.223»W 





836 


CAPITAl INVESTMENT DECISIONS 


(ii) Due to higher costs. 

Actual cost — budgeted cost of actual sales 
Budgeted capital 

_ Rh. 1.88.S00- 0.6> Rs. 2.90,000 
Rs. 3,22,500 

(ill) Due to excess capital employed, 

Actual return Actual return 

Budgeted capital Actual capital 

_ Rs. 41,500 _ Rs. 41,500 

“ Rs 1,22.500 Rs 3.31,000 

14 

(iii) Profitability of each product : The analytical data obtained by applying 
the technique of marginal costing to the determination of profitability of individual 
products in a mix may be supplemented by presenting the rate of return obtained 
on the capital employed for each product. The return reveals cases where a 
particular product is blocking up heasy resources of the concern with no return or 
with sery small. 'eturn. 

The evaluation of profitability of the pioducts and of the peiformancc of 
various product lines and the analysis of variances may be done in a manner 
similar to those used In the case of operating departments or di\ isions, as described 
above. 

(iv) The iftht of employment of each txpe of asset : The effect of heavy 
insestinents in stocks of components, sub-asscmblics, raw materials, and 
work-m-progress is to slow down the turnover of capital employed If an analysis 
is made of the return from the capital employed on each type of asset, the cfiecl 
of idle and unremuneratise capital may be specially bi ought to the notice of the 
management. A simple presentation of the compaiutne eifect of laige oserstocking 
is given below Similar analysis may be made in respect of the other types ol 
capital employed. 

/.//< 1 / 1'/ I .( I \/oi k w on the n’luiii on i tipiiat employed 



NoTmal vtDck. 

C urrcni .‘ixv 

Value ot 'iftKk. : 

Rs. 

Rs. 

Raw VA ttcna!'‘ 

40,000 

60,P0() 

Wi>ik-in*piogrcN> 


to.uoo 

I ini'vhed good 

5,000 

9,000 

Salts 

20.000 

2t).000 

C ost tif sales 

M.OOO 

18.000 

Pi ohf 


;kooo 

Profit/ Stdc , 

Return on ujpiUi 

10" 

10 

Raw matcfiai 


3.3"; 

Work-in-pit)grcs*. 

40-; 

20% 

I^inishcd goods 

40% 

7^2% 


(v) Repayment of loans : Repayment of the interest and instalments of 
loan capital takes priority in the matter of allocation of the profits of a business. 
When embarking upon a programme for which borrowed funds are proposed to 
be utilized, the return as assessed under the payback method gives an indication as 
to what extent and within what period it wiH be possible to return the loan and the 
interest there on. 



return on capital EMPLOVI.I) 
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(vi) Analytical tool for control of capital expenditure : Oeterminatioa of 
the rate of return on the capital ctnpluycd and its proper analysis is necessary for 
the purpose of : 

(a) assessnunU of the profitability of the scheme/project to ensure best 
utilization of funds, and 

(b) measurement of the results while the project is in progress and also 
on completion of the programme. 

(vii) Making policy decisions : Management is often confronted with the 
problem of making policy decisions on certain proposed changes to be effected in 
a department, a product, or method of manufacture, or on alternative proposals 
where the line of difference may n(*t be sharp, such as whether to make or buy a 
component, raw materials, tools, or equipment, whether to purchase a building or 
have it on rental basis, etc. One of t he important factors to be takeu into account in 
arrising at a final solution will, no doubt, be the resultant change in the level of 
profit, but the rate of rotui n on the < jpital invested on alternative proposals should 
be the oveiall guidinp faebn. 

Improving the Return. Iking tiic piodiict of two ratios, \j/* profit to sales 
and capita) turnover, the letiini on capital may be unproved by increasing either 
or both of the two subsidiaiy latn's. fliis may be achieved through managerial 
action, a few of which arc stated below : 

Improving the Profit soles If, for example, the prolit/sales and sales/ 

capital employed ratios he 4(> KHi and liMi/120 respectively, the return on capital 
will be t4t)/I()0) (l'X» i Jfl) If profit be increased to .'^0, say by lowering 

costs, the icturii will be. (^0 iMk) 120) - 41 5 

The profit/sales latio may Iv impiovcd by : 

(i) Increasing the s.ilcs vuhinie (bv mcre.iMiig capacity utih .Uion and/or 
through s.ilc> piomotuni) or selling price to yield larger profit margin. 

(11) Reducing cti.ts. 

(iii) Effecting improvement m the pkinniag of production and sales. 

(iv) Improving the inoduct-imx to give a higiier P/V ratio. 

(v) Introducing a management incentive plan for improving the return. 

Improving the capital tunumr : t’apital tuinover may be improved by; 

(vi) As at (i) above 

(vii) Reducing the volume of assets to the lowest possible IvVwI. This can be 
achieved by methods of control over capital c.xpenditure, dev.reasing 
fixed assets to the minimum consistent ith operational efficiency, 
reduction in inventory investment, increasing the productivity of the 
a.s,sets, minimising cash in hand, prompt billing and collection of credit, 
and obtaining Kvngcr perivids v'f credit trvun suppliei s. It, for example, 
the assets employed be reduced from 120 to 100. the return will be, 
(40/100) ■' (lOO/ioO) 40‘'„. 

(vjii) Through optimum use of available assets, i.e. maximising capacity 
utilization, and reduction of suiplus capacity. . 

of the Return on Capital technique. The limitations of the 
technique of the rate of return arise mainly due to the difficulties involved in 
determination of the return and its correct interpretation. These limitations are : 

(i) While applying the rate of return to measure internal performances, it 



8i8 


Capital investment deqsions 


is difficult to apportion profit, costs, and capital employed among the 
various divisions of the concern. 

(ii) As is the case with all techniques and tools of management control, the 
ratio between profit and capita, cannot be a substitute for managerial 
judgement. The tendency sometimes is to lay stress more on the ratio 
rather than on the amount of profit. 

(iii) Attaching too much importance to financial ratios and trends distracts 
the attention of the management from the technical aspects of research, 
production, personnel management, sales, etc. 

(iv) As wide differences exist in the age of the various assets, the conditions 
in which they work and the state of maintenance and repairs in which 
they are kept, rates and methods of charging depreciation, and methods 
of valuation of stock, it is not practicable to have a uniform rate of 
return which would be suitable for all the sectors of the concern. 

(v) Return on capita] is not a suitable technique for appraising short term 
performances. 

(vi) Rfgid adherence to the return without keeping in view the peculiar 
situations and circumstances of a case, may lead to erroneous 
conclusions and embarking upon wrong isolicies. 

(\ii) The executives concerned may consider the rate of return to be unfair 
for evaluation of performance if such a rate is fixed without their 
agreement. 


WORKING CAPITAL 

In a manufacturing business, working capital provides funds with which raw 
materials are purchased, wages are paid to the workers who process the raw 
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materials, ai^ other expenses in the form of manufacturing, administration, 
selling, and distribution overhead arc met. The raw materials arc transformed into 
work-in-progress and finished products, and the finished products when sold 
provide funds which again, are available for meeting expenditure on raw materials, 
etc., thus completing the working capital cycle, i.e. the period starting from the 
date of payment to creditors and ending on the date of realisation of credit from 
sales. As the products are sold at a profit, there is continuous growth of the capital 
employed unless the entire profit, after taxation, is appropriated towards payment 
of dividends. 

The working capital cycle is illustrated in the diagram in Fig. 16.8. The 
length of the working capital cycle depends upon the following i 

(i) Period of credit given by suppliers. 

(ii) Length of the production cycle. 

(iii) Period of storage of raw materials. 

(iv) Perio<l of storage of finished goods. 

(v ) Period ot credit allowed to customers. 

Shorter the working capital cycle, the smaller will be the funds required to 
meet the needs of working capital. The requirements of working capital may, 
therefore, be reduced by shortening the periods at tii) to (v) above, and lengthening 
the period at (i). Any reduction in cost of production or an increase in the revenue 
has the effect of ploughing back more profits in the business and thus contributing 
to increased working capital growth. 

The requirements of working capital may be detcimineil by analy.sing the 
working capital cycle in the manner illustrated Iv' v,v : 


XftiUrial 

Raw mat ci tat Murage pl’iioJ (m sUkK) 2 

Production cycle (Nvork-in pivigiesN) 3 

Fini\hed goods stoiage ixrtio^I 1 

Pieriod of credit fo customers (dcbtois) t 

Ir.w PcriiKl of ctedit fr<»m suppliers (cr editors) ( - )} 

Working capita) Obdcri.il) c\v V 6 

labour 

Pr^HlucI ion O'L Ic (woi k • i n-pr Of!i e^^') 3 

Finished giHnls storage iviimt I 

Pciji>d of ciirdil fo custt>meiN (debtors) i 

tjtJts Time lag ft*r >sage pasmenf 
(credit from employees) (— 

Working capital (l.abour) cycle H 

Cherheod 

Production cycle (wwkdn-progrws) 3 

FinislKd tMids storage period > 

Period of credit to customers (debtors) I 

Leo Time lag for payment (~)1 


Woriiing capital (Ovcihead) cycle 
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If the material* labour* and overhead costa per month be Rs. 20,000, Rs 22,000, and 
Rs. 15,000 respectively, the working capital requirement will be : 


Material 


Rs. 20,000 

6 

Rs 

1,20,000 

Labour 


Rs. 22,000 

41 

Rs 

93,500 

Overhead 


Rs 15,000 

4 

Rs 

60,000 





Rs 

2,7^S00 

This may be presented in another form as follows 

- 



Months Total 

Raw 

Work-in- 

1 nl'SlUd 

Ocbtoi » 

OtUilors 


materials 

pi ogress 

gOOils 



R.. 

Rs. 

Rs 

Rs 

Rs 

Ks 

Materials 






In slock 2 

In woik-in- 
progress 't 

In tin ished goods 1 

C red! t to debtors J 

40 000 

60,000 

:0 (KHI 

10 OiK) 



I ess Cl edit tiom 
creditors i 

ro*al b 

Ijobour 
In work-in- 
progress 3 

In finished goods t 
Credit to debtors J 
less time lag for 
pa>mcnt i 


1 , 20.000 


66, UH) 


Oxer head 
In work-in- 
progress 3 

In finished goods 1 
Credit to debtors i 

Less time lag for 
payment i 


60,000 

Rs. 2,73,500 Rs. 40.000 Rs.1,71,000 Rs 57.000 Rs 28,500 (- )is 21,000 


In order to compute the total requirement of working capital, the foliowmfl^ amounts 
should be added to or deducted from the above figures - 

Deduct 

Estimated cash balance Other outstanding paymenti 

Safety margin, it any 

(on the total or m respect of specific items) 

Othci prepaid expenses 
Profit on saks to debtors 
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Another iilustriition showing the ntcthod ol culculation of working capita.1 is 
given below. 

RX AMPLE 16.10. 


From lilt fnllow iiij^ iiifiMniiition. y.vii urt' icguji'nl lo fshouic the net working ciipitiil t 

C om per unit 


Raw Maicnal 
Direct labour 

Overheads (excludiiii* doprew»atu>*i) 


Ks. 

40() 

150 

300 


1 (»ial 


J<50 


AiUtfiouul in/oiniation : 

Sciliiig price 
Oulpiii 

Raw matciial in sti»,:k 
Woik in-prtv t is'unie 50" , ciniiplcnon 
stage w'lth full nutciial cttiisiimpiion) 
f inished gtHuls ii\ sto.-k 
C'lcdii allossed h> snpplieis 
Credit aliossed to debtors 
C'ash at bank is cxtsccied h> he 
Assume llvii pioduction is susttiined at an esen pace dunng the 52 weeks of the year. All 
sales aic i»n credit basj^ State am othci usvumpioi.s that sou nvg’it ha\c made while computing. 

iLCJW i.. Final) 

ANSVVbR : 


R^. l,00t) , f*, un'i 
52,000 uints pvi* annum 
a\cragc 4 weeks 

aveiage 2 w'ci^s 
average 4 weeks 
average 4 weeks 
average S weeks 
Rs. 50.000 


Cut tent . 

Raw mat Cl la! sl<Kk 

Workdn-progicss 

(a) Raw material 

(b) Direct labixir and ovcihead 
(50% completion stage) 

Finished giiods stivk 

Debtors 
Casii at Hank 



Rs. 

52,000 400. 4 

52 

16,00.000 

52,(XX) 400 • 2 

8,00,000 

52 


52.000 .. 225 X 2 ^ 

4.50.000 

52 


52.000 ' 850 < 4 ^ 

34,00,000 

52 


52,000 s l.Oon . Ji ^ 

80,00,000 

y2" 

50,000 


Folal Rs. 1.43.00,000 


("urnnt Liabitities : 

Creditors 


52,000 < 400 \ 4 16.00,000 

52~ 


Net working capital 

The only asswimption made is that 


Rs. 1.27,00,000 

mater i;ds aie introduced at commencement of the 


proem. 

ShortRjjC of work ill cupital hus u for reaching effect on the economic position 
of a business and in the extreme case, it may cause winding up of the concern. In 
addition, working capital shortage has the (lisoJvMtosfcs stated ovtrltaf. 
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(0 Bottleneck in production due to shortage of material and other 
facilities— sufficient stock of materials cannot be maintained. 

(ii) Benefit of bulk purcliase of materials i.s not availed of, resulting in 
higher cost. 

(iii) Breakdown of plant which is worn out and is not properly mainatined 
due to shortage of funds. 

(iv) High rates of interest may have to be paid on loans obtained. 

(\) Low inventory of finished goods creates difficulties in selling. 

(\i) It is a bad business to have creditor.s pressing for payment all the time. 

Discounts which would normally be obtained are lost. 

(vii) Loss of business may occur due to the concern's inability to offer 
suitable credit terms to customers. Heavy discounts may have to be 
offered to get ca.sh quickly. 

(viiij The firm loses prestige in the stock exchange. There is a drop in the 
value of shares and the prospective investors arc scared. Acute 
shortage of cash may result in insolvency and liquidation. 

It will be obxious from the above that a strict control of the vvoiking capital is 
essential for the smooth running of a business. The follow mg steps may be taken to 
ensure that sufficient working capital is available at all times : -- 

( i) Minimum capital investment in inventory of materials, work-in-progress 
and finished goods. Planning a suitable purchase programme, fixation 
of stock lev els, reduction in cost of handling, and scrutiny of slowmov ing 
stocks ensure that the stock of materials is kept at the minimum. 
Reduction in the stock of work-in-progress and finished products may 
be effected by controlling the rate of production and the rate of 
despatch of goods. 

(II) . Avoiding extension of delivery period. 

(III) Prompt disposal of goods which are of a perishable nature or which are 
likely to be out of fashion. 

(iv) Strict credit control such as prompt invoicing, follow up of overdue 
accounts, better discount terms, investigation of creditworthiness of 
customers, scrutiny of bad dcbt.s and doubtful debts, etc. 

(v) Control of cash resources through budget.s. 

(vi) Payment according to the priorities in order to obtain the maximum 
advantage of discounts offered. 

(vii) Reduction of the production cycle through technical investigation. 

I XAMINAIION out SIIONS 

1. A comprehensive and forward looking s>slctn of capital expenditure ctWllml is an 

element of successful company development. Discuvs why capital expenditure merits 
special consideraiion and analyse the «>b)cctiv*s of and the approach to efBclenl capital 
expenditure control. /7 im/) 

2. A general criticism about capital expenditure plans it that actuals fitr exceed the 
estimates and that longer time is taken for the execution of the various works. 

State the probable reasons for this state of affairs and suggest the slept you will 
take to control the same. Fbui) 

3. There is a proposal to introduce additionai capital into a husioasa fm the purpose of 
(iO replaciaf old madiineiy by up to date ones, and (h) ontargiiit ffic capM^ of the 
piodoeticw depantment by acqiffiitkm of additiooal equipiiiKan and tnUdbifk 
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Mi 

What factors should be taken into consideration before launching on the 
proposals ? Oraw up a rcpi>rt to your Chief Executive on those lines. 

H.CW.A., Final) 

4. The only values that arc irrelevant foi all decisions on what to do with a specific asset 
arc the original co^l and its book value. In any replacement decision, the book value 
of the existing equipment is completely irrclvant. 

Examine this challenge to the orthodox technique and suggest alternative 
techniques, if any. to guide, replacement <lecision. {!,C,W.A,, Final) 

5. What arc the principal method^ employed for ascertaining the profitability of capita! 
expenditure projects ? Write short notes on any two methods. (LC.IV.A., Final) 

6. Describe with an ll]u^t^ution how you would choose between a few alternative capital 

projects. {J,C,W.A., Final) 

7. Explain briefly the following methods of ascertaining the profitability of capital 
expenditure pi^js'cls, bringing out the adsantages and limitations of each : 

(a) Pay-back method. 

th) Return on investment methods. (I.C.PF.A,, Final) 

8. In order to assist tlie management in deciding the desirability of replacement 
of existing as eis. the cost accountant should make a compaiativc study of the 
prjthnhihty of altc»nati\c schemes. 

Discuss the factors on which >ou will focus attention the problem involves the 
rcpljK«.menl of existing machine with a new one which would perform a similar task. 

U.aH'.A., final) 

9« It is the pi ac lice ol a laigc rn.inufaciuimgoigantsation to put all its capital expenditure 
woik, with the exception of general puip ‘^e machine tool purchase, through its civil 
and plant cngincciing section. IhcNC sections aNo undeiiake the maintenance and 
icpairs of the a>inpan>*s avcts. 

Describe the system >ou would use eusiiic aecuiatc cost ascertainment and 
adequate cv>st control of capital expenditure in these cncumstanccs. 

(/.C.M ..4., Final) 

10, How will Nou coniu»i capital cxiK'iiditui **. a dcvelopnig ' • npany ? Design a simple 

form for capital expenditure contr<»l reporting. (I,CM\A.^ Final) 

11, ^’our firm has decided to construct an cx<'cnsion to the factory buildings. What will 

be the ac.vuntmg pioccdurc from the date of decisior to the date of completion and 
how do you propose to control the expenditure. {/.C.IKA., Final) 

12, 'Return on capital’ is the product of ‘Profit margin' and ‘Capital turnover'. Amplify 
the statement and state how this technique is used fivr managerial purpose. 

{J.CW,A.. Final) 

1 3, Discuss the concept of ‘Return on Investment' and its prachcal application in industrial 
conc'crns. What management action is rcquiiTd to improve the return ? 

(/.CH',A., Final) 

14, In the present increasing price index, on what basis would you value fixed assets for 
computing capital employed and for top decisions? 

Give reasons for and against your 'umeni. (fCJf'.A,, Final) 

15, Your Company is a multi-product complex and one ol its products, which hardly 
constitutes 2% of the total turmwci has been brought under cost audit. 

Your cost auditor requires of you an assessment of the capital employed for the 
product under review. Briefly list out the steps, you will take to assess its capital 

employed. 1^0 

16, A process plant was creeled at a cost of Rs. 100 lakhs and depreciated in the books at 
62 per cent per .M.num of the original value. After 10 years, a portion of the plant, 
the original cost of which was Rs. 20 lakhs, was worn out, whicli necessiated a 
repiacement at a cost of Rs. 30 lakhs to carry the plant through the rest of its life. 
The actual production of the plant till rcplaocmcnt was only about 80 per cent of the 
capicity. As a result of the rcpiaocinent, the expected production would increase to 
90% of the capacity. 

How will the addition to the plant be treated in financial and cost accounts? 
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17. (a) What do you undeistand by the term “Sunk C’ost”? 

(b) A factoiy is considering the replacement of an old semi-automatic lathe by a new 
high speed capstan lathe. The following information is available regarding the 
old and proposed new machines : 



Old lathe 

Proposed 
new lathe 

Cost of machine 

Rs. 63,000 

Rs. 22.000 

Salvage value 

Rs. 3,000 

Rs. 1,000 

Estimated life 

15 yrs. 

|V>rs 

Production per hour 

10 pcs. 

15 pcs. 

Fstinuted load per annum 

4,000 hrs 

2,000 hrs. 

Operator’s wages per houi 

Operating expenses per annum 

Rs. 2 VO 

Rs. I.VO 

excluding depreciation 

Present market value of old machine 

Rs 8,000 

Rs. 2 000 

Rs. 10000 


Write d short repoi t to management on the financidl implications of the pioposai 
compat ing cost of production on the old and ncu niaLhinc^ M what le\cl of output 
will the costs break-even? (/ C 4 . Fimt/} 

1 8 A product cai)^bc manufactui cd on engine, turret or automatic lathe 1 lie total hsi <1 
cost includes estimated opciating costs per unit of production 

1 athe Total I istd cost Variable cost 

per unit 

Rs Rs 

Lnginc I (K> 

Turret 200 0 50 

Automatic 500 0 ^0 

I ind out the number of units, maximum oi mimmum as the case mas be, that 
would be economical to produce in each of these lathes 

If tlic turret lathe is not available and the choice is between engine and automatic 
lathes, what will be the new economic production ? (/ r . f/w/i 

19 A manufacturer who required soft water for certain process deogned and installed a 

waier-softcning plant at a cost of Rs 56,000. As the town was going to install a 
municipal water softening plant in 7 years he decided to write off the exist of this 
Plant in 7 years. A year later, on finding hts operating costs come up to Rs 8,000 
a ycai he consulted a specialist hrm dealing with similar equipment, who ofleied to 
put up a plant for Rs. 36.000 They also guaranteed an operating cost of Rs. 3.000 
per year The existing plant can be disposed of for Rs. 18,000. You are required to 
advise the manufacturer what he should do. (Ignore taxes and scrap value after 
7 years). (/.CH'./f., /-wuf) 

20. An oil company proposes to instai a pipeline for transport of crude from wells to 
refinery. Investments and operatirg costs of the pipeline vary for different sires of 
pipes (diameter) 


The following details have been collected : 


Pipeline diameter 

y AT 

V 


r 

Investment required (Rs. lakhs) 
Gross annual savings in operating 

16 24 

16 

64 

150 

costs before depreciation 
(Rs. lakhs) 

5 8 

15 

.30 

50 

Estimated life of the installation 

w 10 yean. Tm rale w 50%. 

Ignore investment 


allowaiice. C alculate the net savinp after tax and the cash flow generation ; from 
these recon.inend the largest pipline to be installed if the company desItes a 15% 
after tax return. Also indicate the proposal that has the shortest payback. 

(f.CJtU., Final) 

21. Your company can make either of the following two investments at the begiimifig of 
1984. The parttculars available in this respect are ; 
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Estimated cost (to be incurred initially) 

(Rs) 

Project I 
20,000 

Project II 
28,000 

Estimated life 

(Years) 

4 

5 

Scrap value ut the end of estimated life 


Nil 

Nil 

Estimated Net C ash Flow (Rs.): 

End of 1984 


5,500 

5,600 

End of 1985 


7,000 

9,000 

End of 1986 


8,500 

9,000 

i;nd of 1987 


7,500 

9,000 

End of 1988 



9,000 


It is estimated that each of the alternative piojects will rcquiic an additional 
working capital of Rs. 2,000 which will be received back in full after the expiry of 
each project life. In estimating net cash flow depreciation has been provided under 
straight line method. 

Cost of finance to your company may be taken at 10®;; per annum, The present 
value of Ke. I, to be received at the end of each year. a» iO®;, is given below : 

Year 1 2 3 4 5 

I\V. 0.91 0.H3 0.75 OM 0.62 

t'valuate the investment proposals using Net Present Value and Profitability 
Index Methods, {l.CAV.A.y Fmof) 
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PRODUCT PRICING 


Cost!* for Product Pricing. The price of a pioduct is itinuenccil by a large 
number of factors, such as, 


CoUi (actual, imputed and replacement costs) 


(i) 

(li) Non-cost factors : 

(a) Nature ofthe industry 

(b) Characteristics of the 
products 

(c) Degree of competition 
within and outside the 
industry 

(d) Purchasing power of the 
customers 

(e) Elasticity of supply and 
demand 


(f) General economic condi- 
tions 

(g) Price agreements 

(h) Availability of substitutes 

(i) Restrictions imposd by the 
Government on production, 
price, and imports 

(j) Level of plant activity 

(k) Inventory accumulaton 

( l ) Management pol icy 


Although one or the other of these factors may at times predominate, cost is 
the most important factor influencing price. In the long-term, price tends to 
equate with cost plus profit and no business can survive unless it is able to recover 
all its costs and in addition, earn a reasonable return on the capital invested. Cost 
may be a primary factor where price is negotiated on the basis of cost plus contract 
or where price is regulated by the Government. In the short-term, determination of 
price follows the economic law of demand and supply. A decrease in supply or 
increase in demand pushes up the prices whereas an increase in supply or decrease 
in demand brings the prices down. In a state of perfect competition, i.e. when the 
action of any one concern does not have the effect of altering the market price, 
the management have obviously very little to do about price fixation and cost plays 
practically no role in setting prices for individual firms. The profit position hi such 
a case may be improved through various other methods such as costs redu^ion, 
change in product mix so as to place more profitable products in the market, and 
change over to new or improved prodiKts to attract better prices. On the Other 
extreme, whoi a manufacturer has the monopoly or near monopoly of a product, 
be can exert complete influence and control over price without any considerations 
of costs. The tendency is to fix a price which would fetch the highest return 
keeping in view the elasticity of demand. Almost similar situation arises in the 
state of oligopoly when the total supply of a commodity is controlled by a few and 
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the larger units m the industry or business act as the “price makers”. In between 
the two extermes of perfect competition and monopoly, there is a state of imperfect 
competition —a situation which commonly exists in most industries. It is in this 
market that the skill and knowledge of the price fixer is called for most. 

In the case of a new product, a trial price may l>e fixed as a sort of ‘feeler* to 
determine whether the market can bear it ; if not. the price is suitably revised. In 
Older to get a hold over the market for a new brand, sometimes a low price known 
as the penctratum price is set in the beginning at a deliberately low level. On the 
other hand, a very high price may be fixed in the initial stages for such new products 
the novelty of which is likely to wear off within a shoit period. This skimming 
price as it may be called, may be necessary in the initial stages when production has 
not been lolly established and supplies tt) the market arc limited. The price may 
be gradually reduced when pioduction steps up and siippl; to the market is 
built up. 

Costs, no doubt, inllucnce price but they do not contioi or regulate them. 
This is because firstly, price is not determined by cost alone, spiyially in the short 
term and secondly, being the aggregate of a number of diverse elements which 
may be arranged in a variety of ways, product cost varies according to the cost 
accounting procedure adopted. Costs may, therefore, be taken only as guides and 
reference points for the purpose of price fixation ; they represent a resistance point 
to the lowering of price because no enterprise can afford to sell at a price below 
costs on a long term basis. We have seen that while cost is the most important 
factor in cost plus pricing, it is of little significance m times of severe competition 
or during trade recc.ssion. In the case of joint product mdustrif .. the position is 
reversed ; it is the price which influences costs. Thus, costs play a . ■ which varies 
from one extreme to the other depending upim th? particular situation under 
which a price decision is required to be made. 

Pricing is primarily the top management’s exercise n profit planning. Due to 
the close relationship between costs and prices, the cost accountant is required to 
play a very important part m price decision making. He can assist the management 
by providing information on the fvillowing aspects : 

(i) Detailed cost analysis to suit particular pi icing suuat> ms pointing out 
the limitations of con\ entional costing w hen applied to pricing oroblems. 

(ii) Future costs which may be either total marginal, and estimates for 
tendering and price quotations. 

(iii) F.ffect of demand, competitivm, and price chimgcs on profitability. 

(iv) Comparison of actual profits with projected profits, arising out of a 
particular price decision. 

(v) Profits on various puxluct mix- -overall profit and profits by products. 

(vi) Return on capital employed under varying conditions, prices, product 
mix, and levels of output. 

(vii) Effect of price differential. e.g. different prices for different classes of 
customers, export and home markets and different rates of discounts 
and concessions granted. 
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The necessity for pricing decision may arise when (i) a new product is to be 
placed in the market, (ii) market cannot be penetrated at existing price or there is 
customers’ resistance to the existing price, (iii) quotations or bids are to be made 
for the products or offers are received for purchase at a specific price, and (iv) 
some products are yielding profits lower than expected. 

Pricing Methods based on Costs. The following methods of pricing based 
on costs ma> be used ; -• 

1. Full cost (or Total cost) method of pricing : Under this method, selling price Is 
determined as total costs plus a mark up to cover profit. To arrive at the selling 
price, selling, distribution, and administration overhead and an estimated or 
desired percentage of profit arc added to the total factory cost, i.c. to the total of 
direct labour, direct material, direct expenses, and variable and fixed manufacturing 
overhead. The total costs for this purpose may also include opportunity costs, if 
any. Either standard (or estimated), or historical costs may be taken but as pricing 
is applicable to future only, the historical costs should be adjusted to anticipated 
conditions during' the period for which the price is fixed.. 

Total cost pricing method is suitable for cost plus contracts and for new 
products having no established market. The method is commonly used where 
competitive conditions arc non-exi.stent or are not significant. 

The desired profit to be added to the costs, i.e. the mark-up may be computed 
as follows :■ - 

(i) As a percentage of total cost of sales, i.e. factory costs plus administration, 
selling, and distribution costs. 

(ii) As a percentage of sale price. 

In method (ii). a percentage, x, of profit expected on sales will work out to 

”0 on hital cost. 

JOO-JC 

The total cost mclh'*d h.i^ the folliming udumtugc\ and limitatiom : - 
Advantages : 

(a) It is suitable for long-term pricing as full costs aic recovered and profit is 
maximised in the long-term. 

(b) It tends to stabilise the price in the market. 

(c) it is the safest method of pricing. 

Limitations : 

(a) Being entirely tost oriented, the price ignores the elasticity df demand 
and other external factors affecting the market. 

(b) It ignores the factor of competition and assumes a static condition of 
performance efficiency. Other competitors may work more efficiently 
and reduce costs and thus offer lower prices. 

(c) Indusion of fixed cost for pricing may sometimes result in a wrong 
dedsion due to non-aooeptance of certain orders whidi do not cover the 
total costs. Selling below total costs so as to recover the marginal costs 
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(inclusive of traceable fixed costs, if any) or out of pocket costs, may at 
times earn more profit, e.g. in the case of additional sales under a new 
brand name or in foreign market when the fixed costs have already been 
recovered in full in existing sales. 

(d) Selling price fixed as a percentage of cost gives the impression that all 
products do not earn the same amount of profit. The percentage added 
may not sometimes be adequate from the point of view of expected 
leturn on capital employed. 

(e) Price based on previous or current costs does not reflect the correct 
position as only future market prices of inputs are relevant to pricing 
decisions. 

(f) Costs like fixed cost, administration cost, cost of capital goods etc. 
decrease per unit as volume increases. Even direc* costs may decrease 
with increase in volume. For example, purchase costs of material may 
decrease in case of large purchases and labour cost may decrease due to 
the operat'on of the learning factor where the cfficiet^y of the worker 
increases as production increases. The selling price fixed on the basis of 
such fluctuating costs will not be correct unless an optimum operating 
size is determined and the total costs relevant to that level of operation is 
adopted as the basis for pricing. 

(g) The costs adopted for pricing arc not always very precise because of the 
arbitrary nature of apportionment of common costs. 

2. Conversion cost method ; The conxersion cost (total costs minu: cost of material 
input cost) method of pricing is based on the conteuuon that beca.i materials do 
not earn any profit, profits should be related to the services perlormcd, i.e. the 
value added in the form of conversion cost. Other things being •'qual, it would be 
advantageous to manufactuie a product with comparatively lower conversion cost 
as less efforts would be ncccs.sary to earn the same or higher profits. Under the 
total cost method, the profits on two products with widely differing material 
contents but equal conversion cost will be unequal, l-’urthcr, a product with 
high material cost but low amvcrsion cost may show almost the same profit as 
another product with low materia] cost but high conversion co.st. The conversion 
cost method removes these anomalies but how far it is correct to say that materials 
do not contribute to the profit is a debatable point. 

3. Return on investment method : This method takes into account the capital 
employed for financing the production and sales of the product line. The formula 
for fixtiig a selling price which will yield a desired return on capital employed is : 

p^ {C\-xn !U 
1 - xV 

Where P ^Selling price 

C "Total cost, i.e. factory cost and administration, selling and distribution costs 
X "Rale of return desiied on capital employed 
F •" Fixed capital employed (fixed assets) 

K « Variable portion of capital employed (as pereentage of sales units) 
tf «• Annual sales (units) 


54 
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The method is useful for : 

(a) Fixatioa of price of new products for which there is no established 
market price. 

(b) Price fixing for products which utilise varying capital investments. 

(c) Comparison of the existing profit with the desired profit (where the 
product has an established market price) with a view to deciding whether 
to continue manufacture of the product. 

(d) Make or buy decisions. 

An example illustrating the return on investment method is given below : 

EXAMPLE 17.1. 

Metal Products Ltd. have received an enquiry for the supply of 2,00,000 numbers of a 
special type of machine screw. Capacity exists for manufacture of the screws in the companyN 
unit no. 3, but a fixed investment of Rs. ^,000 and working capital to the extent of 25 per cent of 
sale value will be required if the job ts undertaken. The costs are estimated as follows : — 

Raw nuterial — 20,000 lbs. ® Rs. 2.30 per lb. 

Labour houJs, direct - 18,000, of which 2,000 would be overtime hours payable at double 
the labour rate. 

Labour rate— Rc. I per hour. 

Factory overhead - Re. 1 per direct labour hour. 

Selling and distribution cost — Rs. 23,000. 

Material recovered as scrap at the end of the operations is estimated at Rs. 2,000. 

The company expects a net return of 25 per cent on the capital employed. 

Prepare a cost and price statement indicating the price which should be quoted to the 
customer. U^C.W Final) 

ANSWER : 

Product : Machine Screws 
Specfiicatton M.S L. 1^* 

Quantity required : 2.00,000 

Raw matenal 20,000 lb. @ Rs 2.30 per lb. Rs. 46,000 

Less Scrap recovered Rs. 2,000 

Rs. 44,000 

Labour 16,000 norma! hours, Rc. i per hour Rs. 16,000 

2,000 overtime hours, Rs. 2 per hour Rs. 4,000 

Rs. 20,000 

Fy. Overhead ® Rc. 1 per direct labour hour Rs. 18,000 


Factory cost 

lu. 

82.000 

Selling and Distribution cost 

lu. 

23,000 

Total cost 

lu. 

1,05,000 

Anticipated profit, 25% of (Rs. 60,000 f Rs. 32,000) 

lu. 

23.000 

Suggested selling price 

kT 

1.28.000 

Suggested selling price per unit 

Re. 

0.64 


Working capital and selling price arc worked out as follows 
Return on working capital of the amount of working capital 
or of the amount of sales 

Total cost ! return on fixed asset$»>Rs. l,Q3,000f Rs, 15,000 '»Rs. 1 J0,000 
This is equal to 15/I6th of sales 

Sal^«Rs. 1,28,000 and Working capftal<» Rs, 33;000, 
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If in the example given above, the working capital be assumed to be the variable portion 
of the capital employed, sale price per unit may be arrived at with the help of the formula(Page 849) 
as follows : — 


P 


(1 ,05,000 1 0.25 / 60.000)/2,00,000 


1-0.25, 


32,000 

2,00.000 


Re. 0.625 per unit 


Note : Assuming a profit of 20% total cost, or 16|% on sale price, or 35 % on conversion cost, 
the price under the methods discussed previously will be as follows : — 

Total cost {percentage on vou) 

Total cost 

Profit (20% on cost) 


Rs. 1,05,000 
Rs. 21,000 


Price 

Rs. 

1.26.000 

Total cost {percentage on sales ) 

Total a>st 

Rs. 

1,05,000 

Profit (20% on cost I6§ ® ' on sales) 

Rs. 

21,000 

Price 

Rs. 

1,26,000 

Ctmversion cost 

Raw mater..' ’ 

Rs. 

44,000 

C’onvcrsion cost 

Rs. 

61,000 

Total c<v5t 

Rs. 

1.05,000 

Piofil (35% on consciMiMi cost) 

Rs. 

21,350 


Price R 5 >. 1,26.350 

4. Marginal cost method : The use of the marginal costing technique in pricing 

dccision.s was discussed in C haptcr 0. The mai ginal method has a flexible approach 
and it is particularly useful in short teim pricing situations. Raising of prices 
lowers demand and the corresponding revenue. On the other hand, lowering of 
prices may increase demaitd and rcNcnue but the cost may if, for instance, 

overtime is worked to meet inci eased demand, so that this may rc’-ult in an over-all 
reduction of profit. Marginal analvsis brings out the eflert of potential price 
diflfercntial so that an (>ptimum price and an optimum volume of operation that 
will ensure the greatest profit improvement may be suggested. 

5. Differential cost method : Differential cost analysis reveals that a lower price 
is acceptable so long as the extra revenue is able to meet the additional cost and 
also earn iiomc profit, provided this does not disturb the market. In the long run, 
however, reduction in pi icc has an adverse effect on the market ; severe competition 
may set in and the concern may find itself faced with an undesirable price cutting 
situation 

6. Standard cost method : Standard costs assist in determination of fairly accurate 
estimates of selling prices. Standard costs may be used in fixing ciitaloguc prices of 
standard products and also for price quotations. In cither case, the problem is 
simplified as standard costs arc promptly and readily available. The standard costs 
should be suitably modified to reflect current conditions. Before making price 
decisions, it would also be nci'essary to revise or adjust the standard costs for long 
term persistent variances, if any, so as to make the former conform to the real 
situation. 

7. Learning ewye method : For a detailed discussion of Uie technique of learning 
curve (wr improvement curve), reference may be made to Chapter 18. The 
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technique is developed for the pricing of products in undertakings that underake 
large and costly non-repeat orders of varying sizes. Bach batch of an item is 
produced according to customer’s specification and the cost per unit varies with 
the quantity on order. As the quantity increases, the unit cost tends to decline. 
This is because the workers gain experience and efficiency and so take less time 
for the repeat operations and also because the set up costs are spread over a larger 
quantity of production. The learning curve technique takes the efficiency factor 
into account, and briefly, the assumption is that as the quantity produced is doubled, 
the cumulative production hours per unit are reduced at a constant rate, the rate 
of reduction varying from industr> to industry. For example, an 80% learning 
curve, in an industry would indicate that as the production doubles, the cumulative 
average hours per unit for a batch of production will be 80% of the hours for the 
previous batch. Assuming that the material costs per unit remain constant for 
different batches of production and that the labour operations do not change, the 
decline in the puce per unit for a product in batches of increasing size, will be as 
follows : — 

Scll'ng and 




Laboui and 


distribution 


Units of 

Material cost 

os cr head 

r y. co-it 

expenses 

Price 

piokiuction 

pc'" unit 

COxts per 

per uiiii 

and proli» 

per 



unit 


per uai> 

unit 





COM) 



Rs. 

Rs 

Rs 


Rs 

10 

2,000 

1.000 

t.OtX) 

9()t> 

3.900 

20 

2,000 

hoo 

2,800 

8-U) 

3.640 

40 

2.000 

640' 

2,640 

7^2 

3.432 

80 

2,000 

^12 

2.M2 

754 

3,26/> 


It may, however, be noted that aftei reaching an optimum limit of production, 
the learning phase levels olT. At this stage, there is nothing further to he learnt and 
so no more future savings can be expected. 

The various methods of pricing discussed above should not be taken as 
exclusive. In fact, while dealing with pricing problems, the management would 
make the best use of most of the techniques and take into consideration tlm essential 
features of the various methods that would be suitable under varying circumstances 
and conditions. 

An example to illustrate fixation of price is given below : 


EXAMPLE 17.2. 


A company is asked to quote for a special orUei to be delivered cx-works 
Direct material costs per unit of output are : 

For a total of : 100 ; Rs 18 each 

200 : Rs 18 less 10% discount each , 

400 ; Rs 18 less 20% discount each 
The work would be done in two departments : 

Department F employs hi^y skilled operator paid at Rt. 2.50 per hour. Eadi unit of 
output requires 6 direct labour hours of work for the first 100 units. 
However, experience has shown that an 80% learniitfr curve can be 
expected to operate. 

Department G employs skUIed operators paid at Rs. 2.00 per hour. Each unit of output 

rec^im 3 direct labour hours of work for the first 100 units. Here, too, 
an 80% learning curve is exnected. 
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Overtime in either department is paid at time and a half. No premium for overhead is 
included in standard manufacturing overhead. « 

Standard manufacturing overhead per direct labour hour is as follows : 

Department F Department G 

Rs. Rs. 

Variable l.OO l.OO 

Fixed 3.50(a) 2.00(b) 

(a) based on a budgeted level of 3,000 direct labour hours per period ; 

(b) based on a budgeted level of 2,000 direct labour hours per period ; 

The special order will require special tooling of Rs. 300 which is chargeable to the customer. 
If the order received is for 100 or 200 units, the work will have to be done in period No. 8 
which, for department F, is already loaded with 2,200 direct labour hours of work. Department 
G, however, will be working at only around 55% of capacity. 

On special orders of this type, it is the company’s practice to add the following margins 
on cost in arriving at selling puces : 

fj 

Department V 20 

Department Ci 10 

Direct materials 2 

Sub-contriiwtoi’j k (when osedt 2 

An outside Mib-conl factor has offered, irrespective ol the size of the order, to do the 
work of dcpartineni (i on this order foi a price of Rs. S per unit, including collection from and 
delivery to the works. 

You are required to ciilculatc : 

(a) the price per unit of an order for 100 unrts il made entircl> tn the company ; 

(b) the price per unit for an order of 200 units if made cntircl> in the company ; 

(c) a separate price per unit for an extra 200 units subsequent to the oidcr for 200 in (b) 
above, thus bringing the total order to 400 units ; (N.B. sou arc to assume that : 

(i) this additional order for the extra 200 units would be d«^nc when there arc no 
capacity limitations in either department , 

(ii> the materials supplier would give the full discount for the 4^^ units.) 

(d) the change in unit selling price that would result from using the outside sub-contractor 
instead of department G foi an order of : 

(i) 100 units 

(ii) 200 units 

(iti) 400 unitH. Adopted) 


ANSWER • 

The oosis and prices foi 100. 2lK» ami 4(H) un.is will he woiUd out as fo!! iws : 

100 'Is 200 units 400 units 


Direct material 
Lest Discount 


Tooling 

Direct labour and Overhead . 

Deptt. I’ (R». 2.30+ Re. 1.00 +Rs. 3.50) 

(00 hours 

9«0 hours ((00 hrs. x 2 v 80%) 

l,5J6hoors(«i00hnt.x4x80%>:80 .) 

Overtinie fMvtniiini 


Rs. 

Rs. 

Rs. 

1.800 

.).600 

7,200 

- 

360 

1.440 

1.800 

3.240 

5.760 

300 

300 

300 


4,200 

6.720 

10,752 


200 

— 
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Deptt. G (Rs. 2+Rc. 1+Rs. 2) 


300 hours ^ 

480 hours (300 hrs. \ 2 x 80%) 

1,500 

2,400 


768 hours (300 hrs ' 4 x 80% \ 80%) 



3,840 

Profit nurgin 



on direct nuiterial 2% 

36 

65 

115 

on Deptt. h costs 20% 

840 

1,384 

2,150 

on Deptt. G. costs 10% 

150 

240 

384 


“ 8,826 

14.549 

M.301 

(a) Price per unit Rs. 8.826/100 -Rs. 88.26 

(b) Price per unit- Rs. 14,549/200- Rs. 72 74 




(c) Since the additional work uould be done for 400 units (when extra 200 units arc manufactured). 

when no capacity limitations exist m either department, no overtime would be involsed 

The managerial costs ol the extra 200 units will, theiefoic, be . 



Cost of 400 units 


Rs. 23,301 


Less Cost of 200 units 

Rs 14.549 



Less overtime premium 

Rs. 200 



Less Profit margin 

40 



(Deptt F. 20% on 200) 




t 


Rs 14.309 


Marginal cost of 200 units 


Rs 8.992 


Marginal cost per unit -Rs. 8.992/200 - Rs 

44 96 



(d) 

lOO units 

200 units 

400 units 


Rs 

Rs. 

Rs. 

Costs in Deptt G 

1.500 

2.400 

3,840 

Margin 10% 

150 

240 

m 


1,650 

2,640 

4,224 

Less 




Sub-contract cost 

800 

1.600 

3,200 

Margin 2®o 

16 

32 

64 


»16 

1,632 

3,264 

Change (Saving) 

834 

3,008 

960 

Reduction in selling pnee per unit 

Rs. 8 34 

Rs. 5.04 

R^ 2.40 


The above calculation is based on the assumption that the use of the subn;ontract facility 
Will not leave a part of the capacity of Deptt. G unutilised If. howcv'cr. the sub-contract work 
results IQ the creation of idle facility in Deptt. O, thercduction in the selling price wilt be as follows . 

100 units 200 units 400 units 

Rs. Rs. Rs 


Cost of idle facility : 

Unrecovered fixed cost at Rs. 2 per hour 
3 hours 6.00 

3y80%-2 4hours 
2,4 y 80% 1 ,92 hours 

Margin at 10% 60 

Change in selling price Rs 1 74 

(Reduction) 
(8 34 - r.60) 


4.80 

48 
5.28 
Rs 024 
(Increase) 
(5 28- 5 04) 


3.84 

38 

422' 
Ks f.82 
(Increase) 
(422- 2.40) 


INTRA-COMPANY TRANSFER PRICING 


The problems of intra-company transfer (mter>unit, intcr-proccss or internal 
transfer) arise when transfers of materials, work-in-process, finished goods, or 
services are made in two difl!erent types of situation, viz, (i) from one plant or 
fiutmy to another under the same company, or (ii) from one division or sector of 
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a plant to anothff. In conventional accounting and in situations where control is 
centralis^ transfers made from one department or division to another are madf 
at costs. In case oi an organisation in which control is decentralised each 
division is recognised as a separate profit earning centre and the profit of e ach 
division IS determined individually. Intra-company transfers are made frequently 
in such organisations, in the pricing of which consideration of the various factors 
involved IS required to be nude. The transfer price affects not only the profits 
of the supplier and the receiving divisions but has also an impact on the profitability 
of the company as a whole. If for instance, the transfer price is high this will be 
at the cost of the receiving division whose profit will be reduced (or it may turn 
into a loss), whereas the supplying division will earn higher profit. Such a situation 
may lead to erroneous conclusions and may even set the management to seriously 
think about closing the losing division. In another case, one of the divisions may, 
in order to earn more profits, set its production target on a lower key ultimately 
resulting in a reduction in the overall profit of the company. The apparent profit 
or loss of a division consequent to the development of a parti ...tar transfer pricing 
policy would also highly influence the company’s decision to make or buy 
components or for its end products. 

Let us consider a situation in which a Supplying Division, S of a company 
supplies components to its Receiving Division, R where thcNC are processed into 
the end product for sale, one component being required for cacli unit of the product. 
The cost structures of the two divisions are : 

S : Rc. 1 per unit V Rs. 2»000 poi pciiod 

R : Rs. 2.5 per unit (excluding cost of ci>inni>nent) 5»000 per period 

Tfic veiling prices of the puKluct for Nales ranging from 500 units to 3.000 units m a period 
arc as follows : — 


Units 

Selling puce 
Rh. 

500 

12 

1,000 

ll 

1.500 

10 

2.000 

9 

2,500 

8 

3,000 

7 


If the transfer price of the amiptincnt is fixed at Rs. 3 per unit, the position at ditferent 
levels of production and sale may be sumnurised as in the following chart : — 


UoiU 

Division S 

Divihion R 

Company as a 
whole 

Total 

Costs 

Transfer 

revenue 

Proftt 

Processing Total costs 
Cost (PriKcss 
+ compo- 
nents) 

Sales 

revenue 

Profit 

T'.tal 

v..»ts 

Profit 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 






(3 4*5) 


(7-6) 

(21-5) 

(7-9) 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

500 

2,500 

1.300 {- 


6,250 

7,750 

6,000 (- 

-)t,750 

8,750 ( 

->2,750 

1,000 

3,000 

3,000 


7,300 

10,500 

11,000 

500 

^ 1 

10.500 

500 

1.300 

3,500 

4,500 

1,000 

8.750 

13,250 

15,000 

1,750 

■ 12.250 

2,750 

2,000 

4,000 

$.000 

2.000 

10,000 

16.000 

18.000 

2,000 

14.000 

4,000 

2,300 

4,300 

7,500 

3,000 

11.2.^ 

18.750 

20,000 

1,250 1 15,750 

4,250 

3,000 

3,000 

9.000 

4.000 

I2..500 

21,500 

21,000 (-) 500 

17,500 

3.500 
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It will be seen from the above chart that whOe S would want to produce as 
many compooents as possible upto its maximum capacity, R would like to stop at 
2,000 units level since any production and sale beyond that levd would reduce the 
profit of the division. If the position of the company as a whole is considered, it 
will be seen that the level of 2,S00 units gives the optimum profit and the company 
should fix its production at that level. 

Taking another illustration, the impact of transfer price on make or buy 
decision may be seen. A supply division with a total capacity of 750 units of a 
component whose variable cost is Rs. 8 per unit, can sell outside only 500 units at 
Rs. 20 per unit. The requirement of this component by the receiving division of the 
company is 600 units which it can also obtain from an outside supplier at Rs. 18 per 
unit. If the transfer price is fixed at Rs. 20 per unit, i.c. at the selling price of the 
supplying division, the receiving division would prefer to purchase at the lower 
price of Rs. 18 available outside. But if the supplying division issues 250 
components at the marginal cost of Rs. 8 per unit in consideration of the fact that 
its capacity beyond 500 units would otherwise remain unutilised, the receiving 
division will purchase only the balance requirement (600 - 250 - 350 units) from 
outside. 

The objectives of transfer pricing are : 

(i) Current performance evaluation. Profitability is assessed individually 
m order to determine whether each division is competitive and can 
stand on its own. 

{ I i) Assistance in decision making such as make or buy, sell a product as it is 
or process it further, and choosing between alternative production 
methods. 

(lii) Improvement of profit position. Each division is motivated to sell 
competitively so as to maximise its own profit and thus contribute to the 
overall profit of the business. 

(iv) Accurate estimation of the earnings on proposed investment decisions. 
This is particularly useful when finance is scarce and allocation of the 
scarce resources is to be determined between the competing claims 
from the various divisions of the concern. 

In the case of multi-national companies operating in more than one country, 
the degree of inflation, extent of fluctuations in exchange rates and different tax 
laws in the various countries of operation influence the transfer price policy. 
Transfers are made at higher prices with the object of minimising risks and 
withdrawing funds from the transferee country if that country (i) has a hig)| inflation 
in exchange rates, or (ii) has imposed restrictions on fund transfers to foreign 
countries. On the other hand, transfers on low prices may be made ifi a price 
subsidy with a view to (i) get a foot hold in competitive foreign market o| to meet 
increased foreign competition, or (ii) obtain higher profits in ‘tax haven’ Oransferec 
countries where the tax rates are lower. 

The various methods of transfer pricing in use, are discussed below. 

1. Total cost method : Under this method, transfers are priced at lUll absorption 
cost which may be the actual cost or standard cost. In the latter case, unfkvourahle 
variances cawed due to ineflkiencies are not transferred to the consignee ^t 
remain charged to the consignor. 



1NTRA-00MPAI4Y tRAMSPBR PRICING 


857 


The metiiod is the same as followed in conventional financial accounting and 
it obviates the problem of adjusting the closing stock for intra-company profits. 

The total cost method has the following limitations : — 

(i) This is not suitable for performance evaluation of individual units as the 
profitability of each unit cannot be correctly determined. This problem 
will not, however, arise if the responsibility for achieving profit is 
centralised and individual^sectors are not to be held responsible for it. 

(ii) This may lead to a wrong decision being taken, particularly in the case 
of consignee unit. 

(iii) Transfer at total cost without the addition of any profit clement may 
mean that the profit of the consignor is understated while that of the 
consignee is overstated. 

(iv) The total cost would include administration and marketing expenses. 
The extent of these expenses incurred for intra-uimpany transfers may 
not, however, be on the same scale as for external sales. It is for this 
reason that intra-company transfers are sogietimes made at 
total cost of manufacture exclusive of administration and marketing 


expenses. 

2. Marginal cost method: In this method, the transfers arc made at variable costs. 
As fixed costs do not come into the picture, this method is very useful for making 
short-term decisions. It, however, suffers from the following disadvantages 

(i) The method works adversely for the consignor department which is not 
allowed to recover not only the profits but the fixed costs as well from 
the transfer trans;iction. Performance evaluations of both the 
consignor and the consignee arc thus vitiated. 

(li) Where the absorption system of costing is adoptv •, adjustment of the 
stock of work-in-progress and finished goods is required on account of 
the fixed overhead which is excluded from the t.ansfer. This difficulty 
will not. however, .arise if the accounts o^'the concern are maintained on 


marginal cost ba.sis. 

i. Total cost plus a percentage of profit method : In this method, which is also 
known as total cost plus a mark-up or full cost plus method, a suitable specified 
pereentage of profit is added to the cost of transfer. The percentage or mark-up 
may be added cither to the total cost or to the marginal uost. In the torraer case, 
the percentage would be such as to get an agreed profit, while in .he latter case, 
the percentage will be higli enough to cam the { -fit and also recover the fixed cost. 

The method may be conveniently used where the market price is not readily 
available The mark-up to be added would vary widely but one suitable method is 
to link it with the return on investment. In other words, the transfer price should 
be soLU as to yield a specified return on the capital invested Let us assume, for 
MAinnle that 5 000 units of a product manufacturevl annually by a plant costing 
rSSiSl 'rrS .0 another uni. «.<i .h« the rnt. of remra » tho 

k«^“s=»%por».non.. ir.hoco,tot.hcnnit.tn>.rf.n»ib.R,. 5mh. 

the transfer price will be. 


Ri. 5-1- 


Rs, 10.0 00 y 20% « Rs. 5.4 per unit. 
5.000 
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The cost-plus method of transfer prieing has the following dlsadvante^ 

(i) Difficulty in determining a reasonable profit margin or a fair return on 
the capital invested makes the method largdy arbitrary. 

(ii) A predetermined rate guarantees an estimated profit to the consignor 
division. Thus, the performance of that division cannot be efiectively 
measured unless a comparison is made with the market price (if any) or 
standard price. 

(iti) If the consignor division is working below capacity or is inefficient, the 
resulting high cost and also the high profit added thereon are passed on 
to the consignee. Similarly, the benefits of any reduction in costs or 
savings achieved ai« also shared. This makes the evaluation of 
performance difficult unless here again, it is possible to compare with the 
market price. 

4. Market price method : Market price, wherever available, may be adopted for 
pricing intra-company transfers. This is a rational method which is based on the 
principles of opportunity cost. The consignee receives the product at the price 
which it would haw> paid if purchased from outside ; for the consignor, market 
price represents the earnings which it has lost by the transfer. 

The method offers the following advantages : — 

(i) The consignor gets a fair reward and an incentive for efficient 
production. 

(ii) The efficiency or inefficiency of the consignor does not come into play 
and so it does not affect the c<m$ignee. 

(iii) The consignee division is left in the same position as it would have been 
had the consignor division not existed. 

(iv) No time is lost in bargaining and there are no disputes about transfer 
prices. 

The market price method presents the under mentioned diffietdties : — 

(i) Difficulty in obtaining market price. In many cases, there nuy not be 
any market for the product which is manufactured only for captive 
(internal) consumption. 

(ii) Market price consists of elements of selling and distribution expenses 
such as commission, discounts, advertisement and sales promotion, bad 
debts, credit collection and warehouse cost (if the product is timsferred 
direct from the shops without passing through the warehouse). Though 
suitable adjustment may be made by deducting these expensestfrom the 
market price, correct allocation of such expenses to producjl costs is 
difficult 

(iii) Adjustment in closing stock is required to be made for (he profit 
included. 

(iv) When prices are unstable, the evaluation of performance is vitiated due 
to too frequent changes in the transfer pricing. 

(v) Market price depends upon various external factors and as snob, proper 
evaluation of pm-formance cannot be made. 

(vi) Thf product may not be completely and ftilly comparable with the 
product in the market, e.g. due to difference in size, quality etc. The 
market price adopted in such circumstances may not, therafoit, be 
suitable. 
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5. Negotiated or bargained price method : Under this method, the transfer price 
is negotiated between the consignor and the consignee departments, as if the two 
were independent undertakings trying to make the best of the bargain. The 
consignee department obtains quoUtions from the consignor as well as from 
external suppliers. A decision is then taken whether to purchase from outside or to 
obtain internally, keeping in view the marginal cost of the product and the capacity 
available for its manufacture. 

The limitations of this method are: — 

(i) Non-availability of suitable price quotations from outside sources. 

(ii) Quotations may not be reliable. Sometimes suppliers deliberately 
under*quote in order to capture the market and to procure business. 

(iii) The transfer price is dependent not only on the productive ability but 
also on the negotiating ability of the departmenUl manager. 

It may be noted that when the transfer price is less than the total cost the 
supplier division is at a disadvantage in so far as its profit earning is concerned. To 
motivate the division, therefore, a system of dual pricing is adoqjed for the purpose 
of performance valuation. While the transfer to the receiving division is made 
at a price lower than the total cost, the supplying division is given credit for the 
transfer at total cost in the performance report. 

An example illustrating a case on intra-company pricing is given below. 
EXAMPLE 17.3. 


I he relevant data for a i« icsiH'ct of one of the Divisions of an enterpriitc, 

manufacturing a single product, are as follows 
Product ci»st 

Vonablc R>. 2 per unit 

Fixed Rs 80,000 


Assets 


Working capital 
Fixed assets 


Rs. 1,00,000 
Rs. 2,00,000 


Rs. 3.00,000 

The desired rate of return on the capiul cinployed by the enterprise is 30®, and the 
Divisional Manager has fixed the selling prcc of the product at Rs. 2.S per unit. 

(i) Calculate the nuntbei of units which the Division should pr.vducc and sell in order to 
achieve the target return. 

(ii) The product is also usable as i aw ntatei lal in another Division of the same enterprise. 
It it proposed that out of the total units n lufaciurcd as at (i) above. 60,000 units 
be transferred to the other Division. The transfer price is a subject of discussion 
between the two Divisional Managers. The transferee is insisting that the price be 
fixed at Rs. 2.3 per unit, which is the pnet at which it can be procured from the market 
outside. On the other hand, the transferer states that if no transfer is made and 
production is curtailed accordingly, there will be a reduction in the working capital, 
fixed assets and fixed cost to the extent of Rs 10,000 each. 

You arc required to give your comments regarding the proposed tiansfcr price of 
Rs. 1,3 per unit. 

(iii) In IT* it is agreed that the transfer to the other Division be made at a price of Rs. 2.3 

per unit at what price sluHild the transfcrci sell the remaining units so as to maintain 
the desired return of 30%7 Alternatively, how many more units should it produce 
aisoming that this will not enuil any change in the fixed cost, the asset cost or the 
aelHncpriee. {r.C.ty.A., FtneSt 
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ANSWER: 


(i> Target return- 30% of Rs. 3.00,000 - Rs. 90,000 
Contribution per unit-^Rs. 2.S0— Rs. 2.00- Re 0.50 
Total contribution required- Rs. 90,000+ Rs. 80,000 Rs. t. 70,000 

Units required to be produced -3,40,000 


(ii) If60,000unit$aretransfcrred<iiKs.2.3 per unit,reductionii) profit- (Rs.2.5 ~Rs.2.3) 
<60.000 Rs 12,000 

o . . I Rs 50,000 Rs. 12,000 

Return on capital ic- , -2^ » 

Rs 3,00,000 


1 1 . a leduction of 4% from the target rctui n of .10%. 

But when production is restricted to 3,40,000 60,000 2,80,000 
Cost - Rs. 2 ‘ 2,80,000 1 Rs 70,000 Rs. 6,30,000 
Sale value -2.80,000 - Rs. 2.50 Rs, 7,00,000 
Reduction in profit Rs. 90,000 (Rs. 7.00,000 Rs 6.30,000)- Rs. 20,000 
Return on capital Rs. 70,000 Rs. 2.80,tX)0 25% 

Thus curtailment of production will lesiilt in a net loss of Rs 8,000 (Rs 20,000 
Rs. 12,00Q) for the transferer depaitment and a furthei reduction of 1 "o in the return 
on capital. It would, therefore, be of mutual advantage for the two depanments 
to accept the transfer at Rs. 2 3 per unit 

(Part (ill) of the problem has not been answered, being not relevant lo the topic 
under discussion ] 


PRICE QUOTATIOiN 


Estimates of costs and prices arc required for bidding for contracts or foi 
offering quotations of prices in respect of a |ob to he undertaken for a customer. 
Such jobs or products to be manufactured may be (i) products of specialised oi 
non-standard t>pes, mostly to customer's specifications for which no established 
market prices arc available, or (li) products which are mass manufactured against 
stock orders m anticipation of demands. Extreme care is necessary in the 
preparation of cost estimates : too high a quotation may result in loss of business, 
whereas estimates on the lower side may lead to reduced profits or even losses. 

In a concern manufacturing largely to customers’ specifications, there will 
usually be a separate department responsible for dealing with cost estimatiog. This 
department, which specialises in the technique of cost estimating, functions in 
close co-operation with the other departments such as Sales, Planning, and 
Production departments. On rcceiot of an enquiry, which generally conies through 
the Sales department, it is to be seen firstly, whether sufficient knoW-how and 
machine facilities exist to enable manufacture to be undertaken an4 secondly, 
whether machine capacity is available for the quantum of work to bo 4one. All 
these information would be obtained from the Planning department When 
capacity is limited or where other limitations like materials shorta|e, labour 
shortage, etc. exist, it is to be seen whether the position can be improved. It will 
also be considered whether other products wo«jid, with the existing constraints, 
give more profit, in which cue it may not be worthwhile proceeding fuittor with 
the quotation enquiry. 

After a decision is taken to entertain the enquiry, the next step is to {uepare 
dtawmgs, blue-print^ and designs of the products to be nuuufactuted. The 
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enquiry is processed through the Planning, Design, and Production departments 
and a co-ordinated decision is taken on the following points r 

(a) Any modification necessary with a view to cost reduction. 

Preparation of details of parts and components to be manufactured or to 
be purchased. 

(c) Technical assessment of the requirement of the various raw materials 
and the minimum quantity of each. Allowances for normal wastage and 
losses should also be estimated. All these details should be incorporated 
in the bill of materials. 

(d) Requirements of tools, jigs and fixtures. 

(c) Preparation of operations schedule indicating operation sequence, 
machine time, labour time, grade of workers, etc. This also helps to 
assess the various grades of skilled workers required for the job. 

[Estimates are then prepared showing the cost.s o.‘' materials, labour, other 
direct charges, and overhead (see Fig. 17.1). Where cost of identical or similar 
jobs undertaken in the past is available, the historical data may be adopted after 
making suitable adjustments with reference to the current and anticipated costs. 
When past data are not available, cost estimates are built up ‘synthetically’ in the 
manner indicated below : 


Materials : As mentioned above, the quantities of the various materials 
required are incorporated in the bill of materials. These arc valued under any of 
the methods of stores pricing such as Lifo, Fifo, average rate, market price, 
replacement price, or rate contract price, as the case may be. Future price trends 
are also kept in view and the price is suitably adjusted to take care of any likely 
heavy rise or fall. The effect of sharp fluctuations mav however, be obviated 
either be entering into forward purchase conn acts or by it wusion of an escalator 
clause. 

Labour : Labour requirements arc laid down in the operations schedule. 
When converted in terms of money, these give the labour cost. The labour cost 
should, if necessary, include fringe benefits, overtime premiums, and training 
costs. Where piece-work or other incentive systems arc in use, estimation of 
labour cost is simpler. Escalator clause may also be stipulated in the estimates, as 


in the case of materials. 

Other direct charges : These include costs of designs, jigs, tools, and fixtures, 
payment of royalties ana patent rights, packing, transportation, insurance, 
commission and discount, hire charges for plants and equipment . and the cost of 
after-sales services, if any. Preliminary dcsijia, special tools, jigs, etc., present a 
problem bccausn if charged in fuU, these would inflate the cost of the job and thus 
involve the risk of loss of the order. If repeat orders are expected which may 
absorb the residual costs of these equipments, only the proportionate costs should 


be charged to the job under consideration. 

Overhead costs : f jctory overhead is added on the basis of the method of 
recovery of overhead in vogue in the concern. The inclusion of administration, 
sellina and distribution overhead and the extent thereof will depend largely on the 
policy of Ihe mancgcmcot and the loorlcet condidoos for the product under 
Another Impottnnt condderaUon in the detonation of ot^ead 
rale for the purpose of esdmatinj is the level of fhtuie activity on which the rate 
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COST ESTIMATE SHEET 

Job particulars and specifications « Ebtunate No, 

Quantity on order Date of estimate 

Customer Dale of delivery 


Description I Quantity 


Material cost 


Material 


Credit Scrap & uaste 
Net Material cost 


Labour and Factory Overhead cost 
Operation/Proccss/Deptf i 

2 

3 

4 

Total Labour and I y 
overhead costs 



Labour 

hours 


Overhead 

rate 




Proportionate 


Total 

cost for the 

j 

cost 

order 


— 

— 

Direct Expenses 

Dies 

Special tools 

Jigs 

Other expenses 

Total Direct expenses 

1 



Cost pci 
unit 



Summary 

Special remarks 

Material 

Labour and Fy overhead 
Direct expenses 

Total Factory cost 
Administration expenses 
Selling and distribution 


Total cost 


Profit 


Pnee quotatioD 


PSf . 17,L Coft Bstinttlo Sheet 
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should be based. The capacity at which a business is operating and the normal 
capacity as^ defined by the management for recovery of overhead cost, influence 
the estimated costs. The special features of the methods of determination of 
overhead rates based on various capacity levels were discussed in Chapter 4. It is 
to be noted that application of an overhead rate based on the operating capacity 
may result in understating the estimated cost with the inherent danger of incurring 
loss on undertaking the order. If, however, the cost of idle capacity is included in 
the overhead rate by adopting the sales expectancy capacity as the normal capacity, 
the high cost may result in loss of the order. In all these considerations of capacity, 
as also if prices are to be based on marginal costs, the distinction between fixed and 
variable overhead should be clearly recognised. 

On the basis of the estimates prepared on the above lines, the management 
decides upon the price to be quoted. Price is dependent on a large number of 
factors and cost estimating is only one facet of the problem of price quotation. In 
fact, pricing involves more of judgement than computation. The inter-play of all 
the factors should be carefully considered and a reasonable price quoted which 
should not be very high nor very low, so as to attract the oifler and at the same 
time, ensure a suitable margin of profit for the concern. 

Some special considerations apply when estimates of costs are being prepared 
for the export market. Some of these result in increase in costs, while the rest have 
the elTcct of reducing costs, These considerations arc : 

Increase in co^l 

(i) Special packing to withstand handling in transit by sea or air. 

(ii) Additional costs on transportation, port charges, custom duties, 
commission, and insurance. 

(iii) Increased quality costs. These ai c necessary to sure the quality of the 
products exported so as to retain goodwill i.* the foreign market. 
Quality is maintained by a high standard of manufacture combined with 
a strict system of inspection. Sometimes, the specifications and 
standards laid down by the Government are to be followed. 

(iv) Costs of market exploration, such as market research, foreign marketing 
centres, representatives, fairs, exhibition etc. 

Reduction in cost 

(i) Concessions given by the Government, e g. subsidies for particular 
items or class of manufacturer, exemption or reductim in excise duty, 
and liberal customs duty or ex iption therefrom m respect of the 
imported raw material content of the exported product. 

(ii) Selling and distribution costs incurred for home sales arc not added to 
export costs. Cost of special sales promotion for export should, 
however, be added. 

(iii) Increased utilization of capacity. 

Normally the importer pays in the currency of his country and the exporter 
gets the equivalent in rupees. Thus the exporter stands to gain or lose according as 
the rupee equivalent of the foreign currency as on the date of quotation goes up or 
falls on the d«te of actual payment of the bill. 
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Products may sometimes be sold to foreign countries at a price below costs 
in order to establish market. This may be possible under tha following 
circumstances 

(i) If there is a large home market and the price in the home market is 
sufficiently high so that even after setting olT the resulting loss in foreign 
market, there is a reasonable return. 

(ii) If losses are subsidised partially or wholly by the Government in order 
to boost export. 

(iii) When several inter-linked products are manufactured, the loss on the 
export of a product may not matter much if the other products yield 
high profits. Obviously, export oriented enterprises whose entire 
production is sold in the foreign market cannot afford to sell all their 
products below costs or even at marginal cost on a long term basis. 

(iv) A concern working below its capacity may accept an export price 
below the marginal cost if the export enables it to get 'import 
entitlement’ on the basis of the foreign exchange earned or under a 
barter agreement. The concern may be allowed to import materials 
and spares which it badly needs to step up production, in which case, 
the profits in the home market arising out of the increased sales 
compensate the loss incurred on the export. 

The final stage in the procedure for quoting price is the preparation of tenders. 
Though no standard form of a tender suitable for all concerns can be laid down, the 
contents will be broadly on the following lines : -- 

(i) Particulars and specificatiotvs of jobs or products. Drawings, where 
required, should be attached to the tenders. 

(ii) Price and ancillary charges such as sales tax. duties, etc. 

(iii) Mode of transport and cost of transportation (unless delivery is to be 
made free). 

(iv) Terms of pa>ment including a penalty clause for delayed payment. 

( v) Date of delivery of completion and protective clau.se for non-adherence 
to that date or extension of delivery period under specified 
circumstances. 

(vi) Terms of replacement and rectification of defective work. 

(ait) Clause for use of substitute material. 

(viit) Suitable escalator clauses, as necessary. 

(ix) After-sales services offeied. 

To safeguard against errors in estimating costs and tendering, the estimates 
should be checked and reviewed by someone other than the person reiponsiblc 
for its preparation. If estimates of similar jobs were prepared or such jobs 
undertaken in the past, a procedure for comparison with past estimates or actual 
costs may provide a suitable second check. Where possible, a snap check up with 
a rough or short-cut estimate may also prove useful. 

EXAMINATION QUESTIONS 

I. Describe the factors taken into oonsideratioii in fixing the setting prioo under a 
normal oonditiott and in a competitive economy. There is no eonsiiniot in fegnrd 
to the milablllty of taw maierinls, labour or power. ftml) 
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10 


11 . 


12 , 


13 . 


6S 


relation between cost and price? 

(b) Comment on the following b iscs lor pricing - 
0) Total unit cost * 

(li) Return on capital empl(»c(I 
(ill) Marginal income approach 

i. Makingapiofitisnotasin lii^escntMlfoni,, . . ^ C (y./t , fmal) 

entire economic structure and its economi ii \ k business, nay for the 

you can make as a c<>/ac^ou„Unn„ ^"7. i^'Seuss what recommendations 
selling price on the pn,l|. maigm to be allowed in fixing the 

You may .issjuu^ olcc^' iiy hguiw.'* 

4 f xplaiii fully the .Icps that aie tollovscd in n„un« , n,n<l,.Pi is 
•'Penetration-pricing- ,s a more aggiessive oinpci.ivc I at^ wZT" 
Plying ? Oivc icivins for your answer, togethei w.th cogcnUltoX^^ 

5 How might a asmpanv’s pr'CiiiK straiecio .l.iT^r ^ ^ . fin^O 

the pioneciing stage or mLr.ty^uS7s1;^:;':l77 

6 “In the long term, price will tend to cqu tl osis plu ,c isonaMc pio' ' 

w-ih rcfeience to interplay of demard and supply on profit. UC IK^. /vS 

7 A compiny which bclicso^ in Sc entitle Nldni"* ment it. r , t . i 

polices and w..h Pos end in sicw aaii.s .on;, d, a’, mdit ih^ p "cnl ™ 
poheesof theu, .pan 1 xpl ■ . in bioadouilo .will ipproachthepjoblem. 

S An Autornob Is ManuMCunng ( o.npiny h .s .o o founJij 1 orgm^ 

which supply n >t on Iv tho icqu umeUs of sasi. ,g ,d f„rg.ngs lot automSc 
produced, but il . . scl a part of the r prod-i.iio.i to o u ders The product, of these 
divistons 4ie chai«»*d to tl»c auioniobdc diMs oi t tost plus 20" piofn f •nmmAnf 
,h,. . , NV„OJ .h. Lc a,.;mX7^ 

9 O.scuss briefly three bases ncsrmaliy followed in rnc' g . -ci departmental t-ansfers of 
product. Indicitc the most suitable mcihod to .xifo ,..e cvulaation of 
dcp.ir1mcnts ^ 

labuKifc vaiKWs method, ol uansfc.iii.g tin . d piudocts of o ic plant to anoTher 
under the s.imc Management foi intciiul coi n.l inusii.itc taJi method with 
examples (/ (' H ( , I mal) 

(a) Do you consider .is .ibsolule:. os c th t o i i-,.ompan\ ti.in.fcs hould be 
pric'd for asse simni of miiugontl • licence ol c ch production dis sum ol a 
companv ^ l),cii . the didc-c- 1 m il.od ol n c la and llie r cb aihintagos. 
if aiiv 

(b> An Autoinobik ma uiUtiur' torn,'* tin nnd> im muIc the tosi of nuking m its 
own workshop I'ait ’".o 002s is Rs O <^)tath Ihc a* u is nailibk n iho market 
at Rs 5 60 with assmantc of toirmaous supp!\ Wr t a ,tt»it to iht M .nagiiig 
Director giving sour mcws whethu to niakt oi biiv this part, c >c ako >our 
views in each case i! the supplici s icdik^ t! ^i itc t. >m R . tO to ks 4 oO 1 ho 
cost data arc as follows 

Rs 

Materials - 

Direct labour 2 50 

Other variable cost 0 50 

Depreciation and other fixed costs I 00 

6 00 (f CIV 4. Final) 

Explain fully, with suitable illusttations, the Ixisc for fixing prices foi intra-compony 
transfers in a decentralised organisation (/,CJKA,, A/gr. Accowitancy) 

Entimerale the various methods by which one division of a Compan> can price 
its tales to another drsiMon of the same Company. Each division is treated as a 
profit centre, {lOVA.Fman 
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in India. . ^ . 

f< vt.th the trrimth of organisation as well as geographical exfeiwon, it beconws 
nec«»sar> to divisionalise the activities In order to have an control on the 

of each division, the return on wap.tal employed b> each division is 
SnT* measure When there are mier-div.sion t.ansfers of products and 
!imccs II becomes essential to assign a price for these transfers to evaluate the 
norfomianco of cadi diMsion 

List the various methods used for pnemg and as management auditor slate 
the circumstances under which each method could he used ^ ^ 

10. Ihc operating results of an industrial concern foi the year ending June. 1961. tseic 

asfollow^ — 

Sak 


17 


( ost of nrodiiciion 


\ 6 . 


Unit 

Rati 

\mouiit 

Unit 

Kate 

Amount 


R 

Rs 


Ks 

Rs 

20,001) 

10 

2,00 000 

20 OtX) 

s 

1 hO.OOO 

50.000 

s 

2 "^0 000 

50 000 

4 

7,00.000 

^oooo 

20 

fvOOOOO 

tOOOO 

14 

4 20 000 

volume 

and niiX ot salts wind 

production as tolloi^s 


Product 

A 

B 

tl 


A -50.000 units 
B— liO.OOO uuiis 
C 10,000 u.iils 

Calculate the effect of the p/opo5al m P’otii maWmg on the s'is<unf\piion that 
ol production and selling price for each *spc remains the same (tCH 4 Tma!) 
A large engineering company accepts order to fabrKaiioii of machine parts 
gencial casimgs.and strut tuial material oi \ irving sizes ranging in sale value from 
Rs 100 pci piece to as high asRs 1,00 «0i» pet piece Thc> arcpcrUiilscdbv i.k 
rapid increase i rats materiarcosls which is 7t*, ol their total cost for almo>- 
alt pioducts, ai.d labour forming nearlv M . of total cost, and loss of pioiluvt on 
hours due to lack ol c'ecttic power Htc sales manager suggests that he ha. 
tn ad J- a detailed study of the variations of past three seats and tinds ih it the rate 

of increase ol vaiioas tact us per ycai is as bcloa 

Per \vst 

Rdvb m«i'viial price liivica'kc ^ 

Iranspoit co ’ mt-rcavc ^ «» 

I .th4iur ia ificrvdcc I*' r 

I ms ot produv.l]<»n nnuis l^' 

()vtiCddcji|Kn>c*» » icfcasc 6 , 

He suggests that the prciducliori cngniCvrs should cvimidlc th<. dui i*K»n 
an order and the u^t accountant csttinak the u»%i uKluding the iilcrca'Cs at th^ 
above rate for thv du Uion of the order llic managing director feels th^t this 
IS dx\ useful idea as it at lca>t minimtzc'^ th^ lo-ss thev would othcrw^c sustain f>o 

you concur ^ . 

Write a note to the Managing Diivctoi wiih a uip> to the saigs manager a mu 
the production engineer of >our suggestions \fchich can be u>nsKlertd for adoption 
at a joint meeting to be held very shortiv Give specific actioniblc sugge^tioiy 
onl>, indicating the limitations, if anv and Ms cxlcnt (ICH^ A , hnah 

Jamc Ik. (’o Ltd manufactures oif standard product* Ihe slundaid co * 
unit IS a, follows 

Rs 

Direct materia! 16 

Diiect labour 8 

Vanabte over head 6 


30 



EXAMINATION QUESTIONS 


Budgeted output for the 
computed at Rs. 1.50,000, It is 
of the cost price. 


year is 10,000 units and the Itxcd overhead is 
the policy of the company to assess profit at 33J% 


The following is the projected Balance Sheet of the company for the year 
Liabilities 

Rs. /lakhs /Ifllrlio 

Share capital 7.00 l-.xcd assets 

Profit & Loss A/c 0.50 Leir IJepreciation 6 80 

0.20 Current assets 0 90 


7.70 


7.70 


19. 


You arc rcqmrcd to calculate the return on investment and comment 
critically on the profitability of the company togellicr with your suggestions, if any. 

On June 30 1^, a perambulator raanufaUuiei desire ' to quote fo'J^a'^mractTtS 
the supply of 5,000 perambulators. Fiom the following tiaM, p,cparc a statement 
showing the price to be quoted to give the same pciwcntage of the profit on 
lurnovci as was ^c4li^cd during six months tQ Ma> 1970 : 


R.. 

Stock of nuiciials (opening stock) 1,00.000 

Slock of materials fas on 31.5 70) U^OOO 

Purchases of matclla!^ (ft months) 1.50,000 

Direct age I 3 00,000 

Overheads 50.000 

Sales .^40,0()0 

Completed stock <n hand (opening) Nil 

i'ompicicd stock in hand fas on 31.5.70) 1.00,000 


The number of perambulators, manufactured during the 6 months, vv.ts 6,000 including 
those sold and those in stock at ilic close of the period. The pera^- lulators to be quoted arc 
of uniform siic and quality and similar to lho!>c manufactured durii*^ he previous 6 months. 
As from 1.4.70 the cost of dncci labour increased hv 20 per cent. iLC.W.A,, Final) 

20. .\ factory has two production departments, each making a difTcrcni product. No cost 
accounts arc kept, but a s>stcm of cost estimation for issuing quotations is m vogue. 
Quotations aic prepared on the broad assumption that he !\\o pioducts insolve in terms of 
monetary cost equal amounts of direct labour and dncct nuicnal. A Lonsolidiited overhead 
of ISOpei cent on direst laboui sost is applied to deiiM. the lacioiy co^r : l.S percent is added 
to the factory cost lo cover all other ovci heads, and to dctciminc the total cost. 15 per cent on 
the total cost derived is included !i» co\ci the protil maigin On the above basis, quotatioas 
to the value of Rs. 9,25,750 weic issued in icspcct of a month's production. The expenses 
attributable to the month in question weic : 

Direct Material 
Direct Labour 
I'actory Overheads 
Selling Overheads 
Distribution Overheads 
Administration Ovci heads 

The management arc pciturbcd about their loss and need advice to fix selling prices, 
taking Into cons i deration a complaint tliat one of their products is available from a com|>etitor 
at a lower price. They d» • ot wish to invest on an intricate a>st accounting system involving 
the introducUon of additional staff. As a cost ci>nsultaiv what will you advise the firm ? 

(LC.W,A,^FmaD 

21. It IMS been Ihe practice in the engineering department of a factory to submit quotations and 

to the sales department f«w fixation of final selling prices by adding a certain 
penmatfe on tbe prime cost to cover overhead and profit. On your taking up the 


Rs. 2,10.000 
Rn. 2.40,000 
R>. 4,00,000 
R>. .10,000 
Rs. 20,000 
Rs. 50,000 
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appointment <is Cost Accountant, the procedure is changed and estimates are routed through 
the cost department. Scrutinize the fotlo\^ing estimates i elating to a product and submit a 
report to the management indicating revised estimated costs of the product based on pievjous 
ycaiS accounts and calculate revised selling price after allowing 15 per cent profit on the total 


cost. 

Estimated . Rs. 

Materials 25.00 

Labour 10 hours, Rs. 1.50 per houi 
Oepll. X 20houis 

Deptt. Y- JOhoiiis 45 00 

70 00 

Add 50 p.i cent on prime c»jt 35 00 

Total 105 00 

Data from the picvioiis scar’s accounts — 

Rs 

Consumption of materia! 50 000 

Direct wages 000 

r actory ov erhead * 1 5 000 

Selling, distribution and other adm i nisi rat ivi chsrges 20.000 

IVoftt 2b»()00 


2 , 00.000 

(re ly A, Final) 

22 The prices of different rass materials have registered a decline while the wagcT rates have 
gone up The Companv wants to pass on the saving to the consumers I rom the following 
dita work out (i) revise^i selling prices, (ii) revised profit, and (iii) revised profitability under 
each of the following plans Ignore fluctuation m sales volume and incidence of overheads 


Plant 'A* — Net saving m cost to be passed on 





*B’ 90"., of the sasmg in the cost of raw m itcruls /etr 90% of thv increase 

cost, to be passed on. 

*C - 80% of tne sas mg in the cost of raw materials to be passed on 

in Ubour 


Particulars 

Product 

X 

PnKluct 

Y 

Piodut.! 

1 

fi) 

Current liuig price per unit 

Rs 10.00 

Rs. 12 no 

Rs ISOO 

(2) 

0) 

Curre u profit per unit 

Consumption of raw ni itcrials per 

10 units 

1 50 

.. 120 

2 25 


Raw Material A 

15 Kg 

20 Kg 

40 Kg 


B 

10 .. 

5 .. 

5 .. 


C 

5 .. 

6 .. 

5 


D 

20 „ 

15 .. 

13 .. 

(4) 

(5) 

Labour hours per 100 units 

Reduction m the prices of raw materials : 
Raw Material A — Re. 0.90 per Kg. 

B — Re. 1,25 „ 

C — Re. 0.50 .. 

D- Re. 0.25 „ 

2S hrs 

19 hrs. 

29 hr,. 


(6) Increase in wage rate — Re. 0.25 per labour hour (/ C tV,A., final) 

23. X Ltd. has two operating divisions, each of which ha proflt*centre» Division A transfers port 
of Its production to Division B at the same prtoe at whiA it sells to the open market. This is to 
facilitate divhipoal performance evaluatiott, Homver at the en^ of each period^ the closing 
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of accounts of X Ltd. involves considerable complications because of the transfer price. 
Given below are the summarised stock accounts of division B for three periods : 

(Rs. ’000) 



iransfer 

Purclusc 



from 

from 



Division A 

Outside 

Total 

Period 1 




Opening Stock 

600 

300 

900 

Purchases 

500 

100 

600 


noo 

400 

1500 

Consumption 

750 

150 

900 

Period! 



. ■ 



Opening Stock 

350 

250 

600 

Purchases 

580 

290 

870 


930 

54^' 

1470 

Consumption 

400 

500 

900 

Period J 



-- 

— - 

Oiv-nnig SfcKk 

530 

40 

570 

Puichaucs 

500 

^00 

800 


1030 

340 

1370 

( onsuinption 

400 

270 

670 

Closing St(Kk 

fiiO 

“"70 

700 

The transfer piiccs of UiviMon A included profit at the fo 

llmving rales. 

Piior to PciuhI 1 

Nil 



In Period 1 




2 

20% 



!! 3 

25% 



Calculate the intei -divisional j)io!its to be eliminated from the Su>cks of Division B at 

the end of Pciiod 1, 2 and 



(/.C.W'..4.. Fina!) 

GTM Ltd. ci>nsists iff three dcpaitmcim 

, grinding, tinning and n> . 

mg, all of which have the 

same prinluctivc capacity. The overheads budget for the 

next c<v * 

period of 1,000 machine 

hours capacity foi each department is as follows : 




Fiscd (\>sis 

Directly Variable cost per 




Machine Hour 


Rs. 


Rs. 

Grinding 

20,000 


2.50 

Turning 

10,000 


2.00 

Milling 

7,.500 


3,75 

The Gnnpany wish to puiticip.itc 

in a tender in which there are three contracts X, Y 

& 2. However as per the tender tec m, contracts Y and Z havi' to be offered as a package and 


GTM Lid. feels that it would noi offer ihe pack.igc unless it is as profitable as contract X, 
since capacity can be utilized elsewhere. 


The Works Maiugcr has studied the sptv icatioiis relating to these three contracts 
and lus worked out the following details ; 



Gmtract X 

Contract Y 

Contract Z 


Rs. 

Rs. 

Rs. 

Direct Material Gists 

18,000 

16.100 

12.400 

Direct Labour Costs (rate per hour) 
whidt differ due to skills 'uvolvcd : 

Grinding 

3.00 

2.50 

4.50 

Turning 

2.00 

2.50 

4.00 

MiUing 

1.50 

2.00 

2.25 

Use of capacity (in machine hours) 

Orin^ng 

660 

400 

400 

Turning 

760 

500 

420 

Mining 

864 

400 

320 
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It will be necessary to employ 3 meft in each department for the number of hours 
during which machine facilities arc used in the work in respect of each of the three contracts. 
You are required to compute : 

(a) A comparative statement shou-ing the minimum amount at which the firm could afford 
to accept the contracts. 

ib) If atlcast one man (included under direct labour) has to be employed in each department 
regardless of the level of activity, indicate the amendment to your computation in (a). 

(c) Assuming that tenders would be accepted if GMT Ltd quoted the following prices for 
the contracts ; X Rs. 41,0(K), Y Rs. MflOO and Z Rs. 26,500, advise the firm what he 
should do concerning the contracts to be accepted under the conditions (a) & (b) above. 

U.CW,A., Final) 

25, Excel Engineers I td manufactuie components, sub-assemblics and assemblies of automobile 
parts. The Company is divided into Divisions and each Division is treated as a Profit C entre 
and Transfer Pricing for transfer between Divisions is in operation. 

The comp<mcnts Division (C) is working at full capacity and is selling the various 
components it manufactures profitably to regular customcis. llte Sub-Asstmbly Division 
(S) which IS i>pcrat!ng now at 60"^ capacity has a very large prestigious order for suh*asscmbl\ 
SA 44 from SpeciV 1 wlu> have offered to pay Rs. 75 a piece. Tbis is the first time that 
Excel Engineers have an ordei fiom Speed Cars Ltd and S is very keen to execute tins older 
and improve its proliiability. 

S\ 44 requires a set of ^ components manufaclufccl and sold b> C’ to its 
regular cudomers at Rs 4 per unit. 

S prepared an analysis of the probable costs ami wt^rked backward fioni the celling 
pricc'. to determine the amount it could pay per unit to ( 

Proposed Selling Price Ks 


C.omt»nenis purchased from outside suppliers 

27. V) 

resting charges 

4.00 

Assembly expenses arai Variable overheads 

n.5o 

Eixed Overhead allocation 

15.00 

Pro>cct Marg.n 

5.00 


Amount which can he paid to (' for a set of 
5 components per unit Rs. 2 per unit 

As a result of this analysis the Sub-Assembly Division asked the (5 Doision to suppls 
the required components at Rs. 2 per unit to which (' did not agree as they had already an 
assumed market outside at Rs. 4 per unit, 

As S is not able to procure its requiicmcnt in the outside market and it has to get the 
components from C only for executing the order from Speed Motors, Management asks you 
as a Cost Accountant of the Company to fix a fair Transfer Price. You find that Rs. 2,K0 
would o)ver the full cost including fixed overhead and variable cost of Rs. 1.50 per unit itf 
component and Rs. V50 would provide a gross margin equal to the average gross margin on 
all of the products sold by Excel Engineers Ltd. Write a mcmomnduni to both the Divisions 
C and S with proper arguments to convince them that Rs. 3.50 p|r unit of component would 
be a fair Transfer Pi ice in every one’s interest. U.CW.A,, Final) 



CHAPTER 18 


SOME SPECIAL TOPICS 


The following topics and techniques 

Value Analysis 
Cost Reduction 
Productivity 

Management by Object iscs 


are discussed in this Chapter : — 

Learning C urve 

Human Resource Accounting 

Inflation Accounting 


Vir i’E ANALYSIS 

Value analysis or value engineering, it !•> aLo called, is one of the several 
Specialised services offeicd as tools of management. It may be defined as a 
svstematic analysis and evaluation of the techniques and functions in the various 
spheres of an organisation with a view to exploring channels of performance 
improvement so that the value in a particular product can be bettered. Value 
analysis aims at cost reduction from the point of view of value. The commonly 
used cost reduction techniques leduce costs by economising expenditure ana 
increasing productivity, whereas value analysis probes into economic attributes of 
value. The concept of value u.ia’.ysis is that . • a continuous process of planned 
action, it is possible to improve performance i id increase the value in a product 
and thereby reduce costs. 


The terminologies of value analysis and value engineering arc olten used 
interchangeably as both have many identical steps in their working procedure. 
Yet, the fundamental difference between the two arises due to their areas of 
application While value analysis can be applied to any kind of cost, value 
engineering is applied mainly to direct costs, i.c. direct material, direct labour etc. 
Value engineering is gcnerallv used beloiv a product is born and is in the design 
and development stage and value analysis is appl .d to products already being 
marketed and its necessity arise due to dropping sales. Thus costs subjected to 
value analysis may require the application of value engmeenng. In this text, the 
term value analysis has been used throughout since the primary objective is to 
discuss here the methodology of the technique. 

In order to understand the principles and procedure of value analysis it is 
essential to know which are the various types of value. The term, value is used ,n a 
wide sense and it has different meanings for different iversons. and at different 
Thus for a designer, value means quality of the produrt 
11 m«.m the price which it c» fetch ih the market ; and 
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for the top management, value would be the return on capital invested. An 
industrial product may have four types of value : 

(i) Use value : Tltcre arc certain characteristics and features that make a product 
useful so that it can give useful service for which it is intended. A watch, for 
example, is meant to indicate time ; if it gives correct time, it gives its full 
value. Use value is the measure of the quality of performance of a product. 
Use value may be cl.issificd into three categories, viz. (i) Primary u.sc value, 

(ii) Secondary use value, and (iii) Auxiliary’ use value. The attributes of a 
product which arc essential for its performance may be categorised as having 
primary use value. 1 n a motor car, for instance, the engine and the other dri\ ing 
contrivances like the steering wheel or the axle may be considered to be of 
primary use value because in their absence the car cannot be made to run. 
The bonnet or the mudguards or the windscreen arc also necessities for 
protection of the engine and other parts but the car can be driven even without 
these. Such items have secondary use value. Items like speed meter or 
mile meter, fuel meter etc., which arc required for better control and operation 
but arc not v*ry essential, may be classified as having auxiliary use value. 

(li) nueem \a!:te : Certain properties do not contribute to the utility or 
performance of a product but they make it .ittractive t>r cslcemable whkh 
would induce customci s to buy. A watch m.ulc t>r gold has esteem value. A 
discerning buyer mas prefer a gold watch for its appealing look although ,i 
similar watch made ot steel could serve the piiiposc of keeping time equally 
well. 

Certain attributes ofa product may have use as well as esteem value both 
of svhich may be important. A fountain pen with a gold plated body or a 
piece of highly polishcvi furniture or a nickel plated cycle rim or handle will 
not only look better but will also last longer, thus combining esteem value 
with use value. 

(iii) Cost value : This is value measured in terms of cost. Cost value is the total 
cost required to produce an item. In the case of manufactured items, it 
refers to the cost of production and if obtaincil from outside, it means cost 
of purchase. 

(iv) Exchange value : Certain properties of a product facilitate its exchange for 
something else. The exchange value of a product is equivalent to its .sale 
value. 

Value analysis mainly refers to the use value (here loo, value analysis is 
mostly applied to secondary' and auxiliary use valuc.s) am) to some extent to the 
esteem value. Cost and exchange values are not muchi. relevant to industrial 
situations. For example, any inefficiency in labour or was|tc of material increases 
costs but docs not add to the value of a product In the restricted sense, value 
may, therefore, be considered as the least amount of money which should be spent 
for creating the use and esteem factors of a product. 

Procedure of Value Analyais. The meaning and putpose of value analysis 
(an best be appreciated by considering the various basic steps essential for putting 
a scheme of value analysis in operation. These ate : 



VALUE ANALYSIS 


(i) Indentification and definition of the problem : It will be necessary to 
ascertain whether the customer is being given the full use value and 
esteem value for the product he buys and if not, what does he need and 
what is required to be accomplished. In the case of raw materials and 
components, the question asked would be whether they give 
performance satisfaction in subsequent production or processes. 

(ii) Collecting information : l.ach item of a product or process is taken up, 
its function is considered and all background information and relevant 
lacts like drawings and design, tolerance^, material specification, 
material, labour, overhead and other c(*sis, market, competitive 
products etc. are obtained before proceeding further with the job of 
value analysis. 

(ill) Exploring and c\aluattng alternatives : All potential value alternatives 
arc to be thought of and the cost of each alternative determined to 
explore the best meiliod of porf 'rming the work at the minimum cost. 
This would involve a continuous < arch for utilisation of alternative or 
substitute materials, component**, and processes %so as to better the 
performance. 

(iv) Developnunt and planning : The cfrectivc value alternatives are then 
tested In cvpcrimcntv and trial runs in older to find out the most 
sati>faclor;. solution to the problem. 

Iv) Reeonvnendanan itf t^u' ftnal proposal fin' unplenuntation ; Some of the 
questions \Niu».h would be asked and satisfactorily answered at this and 
the piovious stages are given below, by way of illustration. Obviously, 
no standard list or questionnaire c,in be suggested and each aspeet shad 
be con'^ideicd fiom the luc and esteem value angle. 


1 . What is tiK lU ni .invl ^^hat fu .ci: vw il form ? 

2. Does the dcMgn of ilic prod^ i coni? ibiitc value ? Whcihcr a part or component a>uld 
be eliminated wahout jcduc: ig U'vc or its c'^teem \aluc ? 

S. Whether the cosi (say, oi a paii or comp<»ncm) is piupoiiionalc li> the use value ? 

4. Arc all the fcatuics f the p.i>vi.,e( ( >senfial / Whothci vomo feaUues involving extra 
operation cost could l>c eliminated 7 

5. Could a pai l or cv>:nponont be suhaitiilcd b> a thcapor one w itiunil iinpaii mg irs value ? 

6. Is It possible to icduec cost of m iici lal by. 

(ii) the usv of ojbshtuic m itc. iaK v>hich maj K ohsapsi . 

(b) s]>ccifie.Oion of pioduvi to cconomiNO us vj,: of matei 

(c) icducing the quality of inatc.ials. 

(d) eliminating waste of matciials m ofvjaiiou.. 

(c) slandardi-'inj! maicnal n 

(f) tapping alior'Utivo svniiwC o\ supplv ? 

7. Arc all the laKwr oixriiions nccessaiy oi whether aiici native chcapei oiKrations arc 


possible ? r 1 , . . 

8. Whether the existing pio.eN^cs or me’hiHb of manufacture could be bettered by 

sUndardisatiofl, by alternative prnccsscs or mcthi-ds. b> simphlicai ion, or by more mcchani<«ition ? 

9. Is it p,>ssible that .t numbci of piiKlueis u^e eoironon standard parts ? 


lUastratioiM of Value Anal>sis. 
and cost may be expressed as : 


Value -- 


Function 


The relationship between value, function 


Cost 
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Value can be improved by (i) improving function, cost remaining constant 
or (ii) improving function and reducing cost or (iii) reducing cost, function 
remaining constant. A few illustrations arc given below : 

Funrthfi improvedy cost lonstant : 

(i) Cast iron components, purchased from a sole supplier, were machined 
into the final product. Cracks often ap}H;ared during the machining 
operation and the rejection on this account was which was 
considered to Iv normal. An alternative source of supply was tapped 
and the components \verc obtained from the new suppliers at about 
the same price as the previous Mippl> but the rejections came down to 
** (»* 

r uju non iinpro\eJ. cost n Juccii : 

111) Two small parts were risctle<l together before assembly in the product, 
a machine toi>l This was not giving satisfactory seivice as the joint 
frequently broke off dui ing operation I he two parts were redesigned 
and machined into one combined unit, thus doing away with the 
necessity of livctting Hus impro\ed the function of llu* part and the 
machining cost was lower than the cost of iisctiine 

Function constant, tost nultuitl : 

(ill I a moulded rubbci g.isket was manulai tuicd ai a cost o( Rs each. As 
cost of r iw material went up, expctimcnts were earned out with plastic 
material and it was found that plistic g'lskct cuiild do equally well 
1 he cost was substantially reduced. 

(is) PrsMlucts with tight tolerance limits usu.illy insolvc inoic wage costs 
and sometimes need s|>eci<il machines for their manufacture. Costs 
may be reduced if by adopting alternative processing or improved 
technology, the tolerance limits are relaxed. 

(v) A metallic wire net was used to shield an electrical equipment, ft was 
found that a perbsrated metal piece could do as well, at a much lower 
cost. 

Advantages of Value Analysis. The advantages of value analysts may be 
summarised as follows ; 

(i) It is a powerful tool for cost reduction 

(ii) Since value analysis makes a close study of at product in order to 
determifie the features which would give the highest satisfaction to 
cu.stomers, the manufacture of most suitable products is ensured. 

(lii) The dc.sircd quality of produas is maintained. 

(iv) Fullest po.ssiblc use is made of all resource's. 

(v) Improved and rationalised methods of production and use of latest 
techniques raise productivity and minimlre cost. At the same time, it 
helps to keep management abreast of the latest technological and other 
developments and alto broadens their outlook. 
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(vi) By a continuing search for improvement, value analysis creates the 
proper atmosphere for increased efficiency. 

(vii) Value analysis is a specialised job that utilises the talents of a team 
composed of persijns drawn from the various sectors of the business. 
Ihi.s has the elfccl of integrating the various management functions and 
infusing a spirit of co-operation and raising the morale. 

(viii) Effective use is made of the creative ability and r>ther qualifications of 
the staff. 1 his crcMtcs work intercNt. 

COST REDUCTION 

Profit is the resultant of two varsing factors, si/, sales and cost. Wider 
the gap between these two lactors, larger is the profit. Thus, profit can be 
maximised either b\ in».reasing sales or b\ . ducing costs. In a coinpetitionless 
market or in case (-f monopol) products, n i.u.v perhaps be possible to increase 
price to earn more pr(d)ts and llic need for icilucing costs ma\,not be felt. Such 
conditions cannot, however, permanentK and when competition comes into 
play, it may not be possible to increase the sale price without having its adverse 
effect on the sale volume which, in turn, reduces profit. Besides, increase in price 
of products has the ultimate cfica of pushing up the raw material prices, wages of 
employees and olhci cxpcnNCs aM ol which tend to increase costs. In the long 
run, substitute products ma\ cvmic up in the market, resulting in loss of business. 
Avenues base, thcrefoie. to be explored and methods devised to cut dow'ii 
expenditure and l herein reduce the cost of products. In short, cost reduction 
would mean maximisation of prolils bv reducing cost though economies and 
savings in costs of manufacturo, administiatn ’ Nclling and distribution. 

Cost reduction mav be defund as the real and permanent reduction in the unit 
costs of goods manufactured or services rendered without impairing their 
suitability for the use intended. As will be seen from the definition, the reduction in 
costs should be real and permanent. Reductions due to windfalls, fortuitous 
receipts, changes in government poliev like reduction in taxes or duties, or due to 
temporary measures taken for tiding over finan^’al difficulties do not strictly come 
under the purview^ ot cost reduction. At the same time, a programme of cost 
reduction should In no wav alVect the qualiiv of the products nor should it lower the 
standards of performance of the business. 

Broadly speaking, reduction in cost per unit of production nun he effected in 
two way8» viz. 

(i) by reducing expenditure, the volume of outturn remaining constant, and 

(ii) by increasing productivity, i.c. by increasing volume of outturn, the level 
of expenditure remaining unchanged. 


Both these aspects of cost reduction arc closely linked and they act together 
there may be a reduction in the expenditure and at the same time, an increase in 

producth^. 
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Cost Reduction and Cost Control. Cost reduction is not cost control. Both 
cost reduction and cost control are efficient tools of manugemcnt but their concepts 
and proce<lurcs arc widely different. The differences are summarised below : 


Cost control 

1. Cost control represents efforts made 1. 
towards achieving a target or a goal. 

2. The process of cost control is to set 2. 
up a target, ascertain actual perfor- 
mance and compare it with the 
target, invesfgatc the variances, and 
take remedical measures. 

3. Cost control assumes existence of 
standards or norms which arc not 
challenged. 


4. Cost control is a preventive function ; 4. 
costs are optimised before they arc 
incurre<l. 


5. Cost control lack', dynamic 
• # 

approach. 


Cost reduction 

Cost reduction represents the achieve- 
ment in reduction of cost. 

Cost reduction is not concerned with 
maintenance of performance accord- 
ing to the standards. 

3. Cost reduction assumes the existence 
of concealed potential savings in the 
standards or norms which are there- 
fore, subjected to a constant 
challenge vith a view to improve- 
ment, by bringing out the savings. 
Cost reduction is a corrective func- 
tion. It operates even when an 
efficient cvist control .system exists. 
There is room for reduction in the 
achieved costs under controlled 
conditions, 

5. Cost reduction is a continuous 
process of analysis, by various 
methods, of all the factors affecting 
costs, efforts, and functions in an 
organisation. The main .stress is 
upon the ‘why’ of a thing, and the 
aim is to have continual economy 
in costs. 


Organisation for Cost Reduction. Cost reduction is a continuous process 
embracing all the functions and divisions of a businc'.s, and it entails criticism of the 
existing performances at all levels of management. For the successful 
implementation of a piogramme of cost reduction, it is essential nut only that this 
criticism be accepted in the right spirit with honesty and grace so that corrective 
action may be taken, but also that the programme should c^ate sufficient interest 
and zeal amongst the staff. Any failure or inefficiency brou|ht to light should not 
be taken in a fault finding, condemning, or vindictive attitude by the upper level 
management. A right atmosphere should be created for the lower level to come 
forward boldly with concrete suggestions that may involve admission of mistakes 
and even self-criticism. 

It would thus be seen that cost reduction requires co-operation at all levels 
and the cost reduction programme should be so organised that a combined action is 
taken with the common aim of ben^t to the business. To motivate the stafl^ it is 
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necessary to properly train and educate them, fneentives should be olTcrcd for 
better performance and suitable rewards in the form of increment in salary, 
promotion, or raise in status should be given for such new ideas put forth by the 
employees that ultimately result in cost reduction. 

The organisation for instituting a cost reduction programme varies with the 
size of the concern, nature of business, and individual requireinent-,. Usua'ly, 
there should be a high powered committee for formulation of the cost reduction plan 
and its operation. Since cost reduction covers a wide field and employs iliverse 
techniques, it requires for its proper implementation, the services of expcits from 
all the sectors of the business. Responsible executives of \arious functioiii such as 
purchase, planning and design, production, sales, distribution, finance, and 
research should, therefore, be represented in the cost reduction commit tec. The 
committee should plan the programme, motivate it by setting up a simple 
organisation for its implementation, and allot assignments to the cxccuti'.e^ 
responsible. The committee should also fix priorities amongst the sarious cost 
reduction plans, and review the actual performance from time to time. 

Smaller organisati<ms may not afford to have full time stafyor cost reduction. 
Either their cost accountants have to devote some lime to cost reductiim 
programme, or the assistance of outside consultants may be obtained to deal with 
specific problems. 

Cost Reduction Programme. Cost reduction aims at improvement of human 
efforts. In a business organisation, several persons are cng.iged in disersc activities. 
This opens up a wide field for cost reduction and more the complexity of efforts 
in an organisation, larger is the scope for cost reduction. There should, therefore, 
be a well built programme which should aim at integrated cost reduction ; it should 
be an organised continuous activity to cover all the important functions of the 
business. The fields to be cusored in a cost reduction programme arc discu>scd 
later. 

The cost reduction programme may be a short-term or a long-term scheme. 
When special problems such as i eduction in profit, specific incfticiencics in certain 
spots, or fall in production or sales likely to adversely alfcet the financial and 
economic portions of the business are being considered, immediate action is called 
for. A special short-term cost reduction programme is geared into action to meet 
the situation and improve the pvisition. I ong-term cost rcducti<vn pktn.s involve 
major reductions in costs and may involve capital expenditure. While in the 
short-term, the extent of the cost reduction piogramme will be limited to a minimum 
programme to tide over the current diincullics. suitable targets should be set in the 
long-term, in the form of, sa'-. expected profit or expected return on capital 
employed, and attempts made iv» achieve the target through the cost reduction 
programme. 

Brieifly, a programme of cost reduction consists of the following : 

(i) Numerous centres or points where costs arc incurred arc located and grouped 
according to departmental responsibility. 

(ii) Each such point or group of points is then subjected to a value analysis 
scheme to determine whether optimum efficiency has been achieved in its 
performance, or whether there is room for cost reduction. 

(iii) SuiUble techniques are thereafter applied to reduce costs. 
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No cost reduction programme can be efTecltvc unless there is a joint effort 
made by all the departments concerned and the plan is linked with responsibility 
management. Allocation of responsibility to the various levels of management is 
an important requirement of cost reduction. Just as an executive is responsible for 
control of the costs incurred by him, he should also be made responsible for cost 
reduction of the operations and spheres under his control. The programme for cost 
reduction should be clearly defined and responsibility delegated, so that each 
executive is aware of his role in the overall scheme of cost reduction and of the 
function he has to perform. 

Requisites of a Satisfactor> Cost Reduction Scheme. The following aspects 
should be considered in the launching of a cost reduction scheme and its 
satisfactory implementation : — 

(i) A suitable programme for cost reduction should be laid down. 

lii) There should be a proper organisation for the execution of the scheme. 

( iii ) The top management should be aware of the benefits of the scheme and 
shoubi be fully con\inced about its necessity. 

(iv) There should be an efficient system of reporting and communication 
between the accountant and the top management. 

(v) As cost reduction is a continuous process, sust imcd interest of the 
management should be maintained. The scheme should not be 
allowed to degenerate into a stereo-typed routine. 

(vi) Except for temporary cost schemes which serve as mere palliatives 
meant to sort out short-term difficulties. the,jcost reduction scheme 
should cover ail aspects and spheres of management. 

(vii) A close survey of the current and past ojwrations should be made to 
determine priorities to be acorded to the various aspects. 

(viii) 1 here should be a system of operation and procedure research. 

fix) There should be close co-operation amongst the iscrsonncl connected 
with the scheme, bash departmental executive should be given a list o( 
the points where he is expected to seek economies and at the same tmn-. 
he should be encouraged to put forth his own suggestions foi 
improvement. 

fx) There should be a procedure for regular follow-up of the plan. T his 
would also entail the evaluation of the cost reduction performance. 
Targets for cost reduction may be set and the actual cost reduction 
achieved compared with the targets. 

(xi) The cost reduction plan should not be confined to reducing the level ol 
expenditure, but should question the necessity for an item of 
expenditure and eliminate uneconomic and unnecessary activities. 

Fields Covered by Cost Reduction. The critical areas of application of 
cost reduction methods and the lines of approach in laying out a cost reduction 
plan are suggested as follows : — 

(a) Product design : Cost reduction starts with the design of the product. 
Product design being the first step in the manufacture of a product, the impact of 
any economies or cost reduction effected at this stage will be felt throughout the 
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manufacturing life of the product in all fields, vi/. production, sales etc. Design, 
therefore, constitutes the most important field where cost reduction may be 
attempted. Possibilities of cost reduction should be investigated, both when 
introducing new designs and when seeking improvements of the existing designs. It 
is worth while putting in some moie care and a little more money at the initial stege 
than to incur losses and w'astage latci when pi oduction is established. Introduction 
of value analysis method at the designing stage would go a long way in achieving 
successful results. The aim is to obtain maximum benefit or use salue for the 
product at the minimum cost, without affecting its sales appeal or esteem value. 
Efficient designing for a new pioduct or improving the design for an existing 
product, reduces cost in the following nunner • 

fi) MaU'iwl lou C heaptr substiiutc. highti vicld and less quantity and varieties of 
materials, so that stoiagt co.t and in\cs*mcni on msuntors aie i educed 

(ii) Labuut (OM Minimum tokiaiict reduced time of operation, and incrca-scd 
product ivit> 

(iiO Cost of Jigs Itrols. and lixiurc aic minim. ><.d 

(iv) Standaidisalion and sinipldicatio i in \ai.et\ niciet'cs piodiiw imi> and icduccs cost 

because of iiitroduc'ion of mtchani'^ation im. tapiial cmpIo>mcnt simplified 

inspection, etc. 

(vj If final shape, ueijjlit and conipadn ot Ihc pK»diit.t ate piopcnlv designed packing 
and transpoitation costs aie reduced 

(vi> Incicasc ol esteem saliic eg bcMkr apptuiancc, quahi. luiKtional tfficicncs wide 
application, and increased iitc 

(mi) Pionipt dcs'gmng 1 educes the oss on unsold pioducts in c t^c o! scaso lai p oducis 

(Mir) Reduction in afui '^iles nc skc cOsk. 

(b) It is not possible lo measure the cost leductjon resulting 
from an impiovcment m the oiganisation ISevertheless economies are bound to be 
achie\ed il the follovsing consideiations ate looked into *- 

(i) Dchniiion of each fuiK’Mi i • id lesponsijit ’ 

(ii) Propci ass gnmtni of tasks and dclcga’.oi CNponsib i » tivci lapping is asoiuwd 

(ill) A siiitahh chanml ot tomnuinicaln) •• \.iiu>iis nnnagcmcnt Icsc’s 

<i\) C o operation out dovC ui.UMinNhin lxt\ «.i il c sa* t» i v\v\ut(\C'' 

(v) Reinosa) ol doiihis and po nts of liiMion 

(\i) 1 iKouitip mcnl MM O'ploNv Um I Kduc''»ii, no 

(c) ftu fun l<i\'>iit and i i/iw/vm nf • I acloi) Idyoi.t .imi cquipincitl intlucntc 
toslsloalaigccxlent Vcovt iciluction piogiauimc vlutu'd ^lmlv Ihefiuior) layout 
and the utili/ation ol the co'-lmg equipment to lictciminc whether tlieic is any 
icopc for cv'st icductioii by elnniiiatH'u ol wa>tage ot men and materials and 
Tnaximum utilization t>f the laciiitics available I 'C necessity loi leplacement of 
plants, introduction ol new vbniques. 1 1 expansion of facilities should be 

considered, and vat lousaltci natives explored with a view to leduwtion ol cost The 

economics of manual labviur pioduction ws-ti-nv machine pioduction methods is 
another field for cost i eduction st udy \^ *th automation and expenMv c specialised 
machine tools, machine installation and i mining costs assume gic.itei importance, 
which call for utilization of the machines to the fullcM extent Any concealed 
bottlenecks and difficulties standing m the way of maximum utilization of plants 
and other facilities should be prvsbcd mio Foi instance, there is no point m 
detailing a skilled worker to manage a number of semi-automatic machines, all at a 
time, if he is not able lo fully utilize all the machines, although m the process, he is 
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able to occupy himself fully. It should be rather the other way round ; if all the 
machines arc fully utilized, the worker should automatically be fully 
occupied. 

(d) Production plan, progranmxe, and methods ; Production control 
ensures proper planning of work by installing an clficicnt procedure and 
piogrammc of materials ordering, correct machine loading, and proper utilization 
of material, manpower and resources, so that there is no waste of time and money 
due to waits for components, men, matciials, etc. An efficient cost reduction 
progiainmc should examine the following points relating to production control : — 

(1) Whclhci wasidge of inanpowir and material is kept to the minimum. 

(2) Wlicthcr lUeic is an> scope for i educing uUc uipacity. 

(3) Whether the priKcdures for the control of stores (purchases, inspcttion, and storage) 
and maintenance scrsiuis arc efficient. 

(4) Whether labour wastage may be reduced and produciivitv nKrta>ed by eliminating faulty 
production methods, plant la>out, and desigas, or by introdiic ng ineentivt schemes. 

(5) Whether the bc*t method of production has been adopted and wlieihtr it is possible to 
incorp4>rd»e new improved methods or idcus in order to reduce cost. 

(6) Whether prodweiion schedute can be improved to match delivcis schedules. 

(7) Whether more improved tooN and modernised equipments can he used in older to 
minimize usage, maximize >icld and so. reduce cost. 

(8) Whether there is scope of icduction in indirect mUcnal and labour costs b> intioducing 
adequate control systems for such costs. 

(9) Whcthci thcic is any scope of reduction in overhead costs ; whcthei a budgetary system 
IS in operation to ensure control over o\crhcad C4>st. 

(c) Administration : The poiati> to be examined in this area will be : 

(i) The extent of u^c of lob evaluation as a basts for icducing sTalf. 

(ii) S>stematic supcivision of the u^c of otike machinery. 

(ii'> Pu'^sibility of icduction of (lies and filing space. 

(iv) Systematic and smooth flow of work. 

(v) Expenditure on printing postage and telephone. 

(vi) fntcriKil information system and flow of reports. 

(vii) Ijsc of forms and .(ationcry. 

(f) Selling and distribution ; The ina)ur points that need examination wilh a 
view to cost reduction in this area arc : 

(1) Whether channels of dl^^lIbutKln arc tfTicicnt aiu! economical. 

(1) Whether dis’ributio i and selling methods ensme promptness. 

(3) Whether thcic ,s an effective system of %afcs piomotion. 

(4) Whether market lescarth is adequate (customers pattern should be* reviewed). 

(5) Whether market methods, both for home and export trades, arc satisflictoiy. 

(6) Whether there is iny pi>ssihilify of reduction in selling and distribution expenses without 
impairing the cfliciency of the sales division. 

(g) Personnel management : The cost reduction programme should 
explore the following : — 

(i) Reduction in labour content of products by suitabi ,• work study techniques ; introduction 
of sound incentive schemes. 

(ii) Improving machine loading at.d reduction in batch frequency. 

(in) Eliminating faulty product dcs-gn, factory layout, and production methods. 

(iv) Reduction in labour costs by improving labour relations and morale of workers by the 
introduction of incentive payments, welfare measures, and belter working conditions. 

(v) Reduction in labour time by shnplificatton of work. 

(vO Introduction of training schemes and facilities. 
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(h) Purchase and materials control : Some of the aspects that may be 
looked into are : 

(i) Effective and economical purdiase of materials. 

(ii) Delivery of materials on scheduled dates. 

(lii) Adherence of economic ordering quantities. 

(iv) Purchase at competitive prices. 

(v) Keeping low inventory ; less investment in stock. 

(vi) Effective check on goods received. 

(vii) Control over material storage and issues. 

(viii) Economy in the cost of materials handling. 

(ix) Control and reduction of materials utilization. 

(x) Check up of materials yield. 

(i) Miscellaneous services : Consideration of cost reduction methods may 
be extended to the following : — 

(i ) Economic supply and ctticicnt utilisation of po\\cr. fuel, and water services. 

(ii) Proper system of preventive and cuiativ^' maintenance. 

(iii) Control of quality of products ; minimum co^t of inspection. 

(iv) Control over expenditure and the actj\ji'cs of the offices clerical ser\'iccs in the 

purchase, sales, secretarial, accounting and other departments. 

(j) Financial management : This is another important field for effecting 
cost reduction. The points to be examined are : 

(i) Whether there is any scope for improvement in the s\ stem of control over utilization 

of finances, fixed capital investment and uo.king capital. 

(n) Wlicthcr capital is cconomicall> cmploved so as to give the maximum return. 

(iii) Whether theic is an> over-investment. 

(iv) Whether capital is secured at cconomic;il cost. 

1'ools and Techniques for Cost Reduction. The various techniques used 
for achieving cost reduction arc practically il.«‘ same that ha\c been suggested for 
the purpose of cost control and efficient management. Some of these are : 

(i) Budgetary control and siandaid costing. 

(ii) Work study and organisation and method procedure. 

(iii) Value analysis : In fact, cost reduction forms a part of a value analysis 
scheme. Value analysis goes further than cost reduction : while cost reduction 
examines costs with a view to reducing it, value analvsis examines the functions 
which arc required to be provided and then establishes the method of achieving 
these functions at the lowest cost. 

(iv) Standardisation : Standardisation pkiys an important part in cost 
reduction. 

The following benefits of standardisation may be noted : 

1. Reduction in capital investment, say. by elimination of unnecessary stock. 

2. Reduction in prices due to larger batch quantities. 

3. Reduction in costs of designing, tooling, store keeping and inspection. 

4. Reliability of product. 

5. Improvement in quality. 

(y) Simplification and variety reduction : Diversification means entry into 
new product lines, processes, services, or market. Diversification may be cither 
horizontal or vertical. Though diversification in a business is sometimes necessary 

56 
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for growth, stability, and flexibility and to earn more profits, too wide a diversity of 
components and products impairs the manufacturing efficiency and increases 
costs. Reduction in variety results is less costs due to the following factors : — 

1. Longer runs. 

2 . Reduction in tool setting costs. 

3. Higher productivity leadirtg to reduced costs and increased sates. 

4. Concentration on administration, sales, advertising and distribution for fewer products. 

5. Large stafif to look after the different products is not required. 

6. More mechanisation and use of special purpose plants. 

7. Concealed losses on non-pruhtablc products eating up the profits on the efficiently 
manufactured products arc avoided. 

8. Easier maintenance of plants and services. 

9. Reduced inventory of raw materials, components and finished goods. 

10. Reduction in cost of inspection. 

1 1 . Avoidance of idleness of plant and tools. 

12. Improved service for the customers. 

(vi) Economic batch quantity : The theorem on economic batch quantity was 
discussed in Chapter 7. When the use of alternative plants and machinery is under 
consideration, the edbnomics of batch quantity should not be lost sight of. It may 
be stressed that the batch quantity or batch frequency is sometimes dictated by the 
specific design of the plant used. 

(vii) Quality control : Quality control ensures through a system of testing 
and inspection that the product comes up to the required standard and specification 
as regards quality. The objectives of quality control arc to place quality products 
in the hands of the customers according to their preferences, to provide a control 
over the performance efficiency of a manufacturing operation or process, and to 
prevent and eliminate waste. Less rejection results in low cost and consequently 
low price. 

It is the manufacturing efficiency and not inspection which produces quality 
products. Inspection is, therefore, not control in itself, but is only a tool of quality 
control that highlights work which is sub-standard or less efficient, so that 
corrective action can be taken to improve it. 

Cost reduction may be effected through an efficient system of quality control. 
Though a cent per cent inspection of products is not always necessary, it is 
advantageous to have stagewisc or operationwise inspection. Detection of 
sub-standard work in the earlier stages of manufacture, saves further costs on 
subsequent operations. Care should also be taken in fixing suitable tolerance 
limits within which the inspection has to operate. Too rigid an inspection costs 
money as too many products would be scrapped but at the same time, too liberal 
an inspection will result in defective work being pas.sed off as good production. 

(viii) Improvement in design. 

(ix) Substitute material utilization. 

(x) Automation. 

(xi) Operations research. 

(xii) C^ing and classification. 

(xiii) Production planning and control. 

(xiv) Inventory control. 

(xv) Job evaluation and merit rating. 

(xvi) Training sdiemes. 
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(xvii) Business forecast. 

(xviii) Market research. 

PRODUCTIVITY 

In a business, divers resources like raw materials and components, labour, 
capital, plant and machinery, buildings, repair and service facilities, organisation, 
and management are employed. Each of these resources that we may call input, 
governs production and helps to achieve the final result. In the case of a 
manufacturing business, the final result or output is the end product. Productivity 
represents the relationship that exists between the output and the input. 
Productivity aims at the maximization of output by planned and most economic 
use of input and elimination or minimization of waste. The operational and 
executive actions of the management have the effect of adding value to the input 
and making it to grow into output. Product, v^ity is thus a measure of the growth or 
added value ; it is a measure of the effectiveness of the resources applied for 
production. A high added value would indicate hi^ productivity. 

Evolved as an economic concept, productivity is utilised for scientific 
management. Productivity should not be confused with production ; increase in 
production docs not necessarily mean increase in productivity. If, for instance, an 
increase in production is effected by a corresponding increase in the quantum of 
input, there is no increase in productivity. On the contrary, productivity may 
decrease if the increase in input is proportionately more than the increase in 
output. Let us assume an example. A factory working one shift employs 100 
workers and has a daily output of 200 articles. 100 more men are recruited to run a 
second shift and production increases from 700 articles to 400 articles per day. 
This is a case of increase in production but ni>t in productivity ; by doubling the 
efforts, the output has simply been doubled and nothing more. 

Productivity, in its simple form, may be expressed as one of the following 
ratios : 

Output/Input Growth/Capilal employed 

Grow incomc/Gross espenditure Cost plus added value/Cost 

In Other words, productivity is the amount of output per unit of input. If by 
less utilisation of resources more output can be obtained, there is an increase in 
productivity. As the input consists of a number of prtxluction factors and elements, 
productivity can also determi.'.ed separately for each of these factors such as 
labour, material, or plant utilization. Both the output and the input may be 
expressed in terms of physical units or in terms of money. As we will sec later, the 
heterogeneous nature of the physical units available for measuring various inputs 
determination of the ratio difficult and complicated. Cost is, therefore, a 
better measure of productivity but then again, the use of monetary terms has its 
limitation. (These limitations have been discussed later). 

We can measuK international productivity, or the productivity of a nation, an 
industry, or a factory, or even a department. Since the economic and social 
conditions mid i^ice levels are widely different in various countries, measurement 
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of internathnal productivity is subject to severe limitations. National productivity is 
measured as the ratio of gross national product to total input, where the gross 
national product is the total production or services rendered in the country as a 
whole, and the total input is the efforts made and resources put in to obtain the 
gross national product — both expressed in terms of money. Though providing a 
means of measuring the national growth, national productivity is not effective as a 
means of measuring efficiency as it does not furnish data for inter-firm comparison 
within an industry. The latter purpose can only be achieved by measuring the 
productivity of the particular industry or the business. 

Measurement of Output. Of the two figures, viz. output and input required 
in the computation of productivity ratio, output is sometimes difficult to measure. 
As the output consists usually of a process, a product, or a group of products, it 
may be measured in terms of sales value or quantity, or both. Monetary sales value 
is, however, not a true measure of output because due to the varying profit margins 
and marketing costs, it fluctuates from period to period and hence, is not 
comparable. Quantitative data (volume or number of units) are better measures of 
output but where varieties of products are manufactured and the product mix and 
the types, specifications, and qualities of the products are liable to change from 
time to time, the data arc rendered uncomparabic. The problem which arises due to 
complicated product mix may be simplified if the output of each product is measured 
separately and individual productivity index is calculated for each of them. This is 
possible only if the input can also be measured separately for each product. The 
commonly adopted method is to take both sales value and quantity into account 
for measuring output. The units for output are weighted by a standard selling price 
selected for the base period. (The base period data is the norm with which 
performances of future periods are compared.) 

Measurement of Input. Since the input is comprised of a number of 
diverse factors, it is not possible to have a common physical unit for measurement 
of all these factors. Each of the input factors is. therefore, measured in terms of 
different yardsticks of measurements, as shown below ; 

Fdi tor Unit of ineasureiwnt 

Labour Maii-hour, man-day, man-shift, man-year, money value 

Material Physical unit of quantity, weight, volume, money value 

Shop expenses Machine hour, labour hour, mm''y value 

Power services Kilowatt hour 

Maintenance and repairs Man-hour, man-day 

Plant and machi'sery Money value, capacity, usage 

In order that productivity ratios may be comparable, one suitable unit should 
be selected for measuring an input factor and the same urfit should be consistently 
used every time the ratio is worked out. 

Difficulty arises when comparison is made between different units in an 
industry or between different departments in the same factory. This is because of 
the diversity in defining an input factor. For a true comparison, it is essential to 
standardise the various terms in use. 

Determinatioa of Factoral Productivity end Ovenii Productivity. Factoral 
productivity, i.e. the productivity of individual factors can be determined provided 
two conditions are satisfied, viz. that both the inpnt and output are expressed in 
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temtt of suitable units, and that it is possible to correlate each input factor with 
specific output. Overall productivity^ i.e. the productivity of the business as a 
whole, taking all the input factors together, may be determined provided the 
different inputs are expressed in the same quantitative unit. To obviate the 
difficulty arising out of the diversity of methods of measurement of units of input, 
an alternative method is to adopt cost as a convenient measure of productivity. 
Cost is taken to represent all the physical efforts of the input factors. The method 
is to convert various input factors and the output in monetary terms. The ratio 
between the output and the total inputs, expressed in terms of money, is the 
measure of overall productivity. 


Overall Productivity -- 

t <>st of total input 

Another method for measuring overall productivity is to adopt labour 
productivity (which is considered to be the most importtint factor in productivity 
computations) as a base and express the j>'oductiviiy of the other elements in 
equivalent terms of labour productivity. The ct>nversion of the various factors in 
terms of labour may be done in two ways, viz. by establislfing a relationship 
oetweeu the costs of the factors, and on the basis of replacement factor. Under the 
first method, if the cost of materials in a year be Rs. 3 lakhs and the cost of wages be 
Rs. 2 lakhs, a rupee of material will be taken as equivalent to Re. 2/3 of labour. In 
the second method, if 18 workers can replace a plant, the latter will be equivalent 
to eighteen times the labour input 

Labour productivity may be measured in several ways, a few of which are 
given below : 

(i) Output per man-hour. Where the output is uniform with regard to 
quality an<l design, productivit) m,ay be determined in terms of output per 
man-hour. 


Labtvur Productivity 


Total output 
Total man-hour^ 


The output may be expressed either in physical units or in terms of money. If 
more than one type of product are manufactured, the output of the various types 
should be properly weighted. 

The productivity report in Fig. 18.1 illustrates this method. 


PROI^UCnVlTY REPORT 

Period : Ocpartmeiii : 

Output units (a) 

Working Iiours (b) 

Number of workers (c) 

Total fnaii'hours (d ’•bxc) 

Labour productivity per man-hour (a-; d) 

Actual 

Budget ' Actual 

1 last period 

1 





Fig. 18.1. loilHvur Productivity Report 



886 


SOM£ SI>&CIAL TOPICS 


(ii) Ldmur hours per unit of produetUm. 
output per man-hour. 


Productivity 


Total labour hours 
Total output 


This index is the reciprocal of the 


An advantage of this method over the previous one is that if different types 
of output can be expressed in some common unit, e.g. weight, it is easy to measure 
overall productivity, which will simply be the aggregate of the productivity of 
individual products or processes. 

(iii) Actual time compared with standard time. Where it is possible to set 
standard time by work measurement or time study methods, comparison of the 
actual time with standard time provides a suitable index for labour productivity. 
The method of determining the work content of a job in terms of standard hours was 
discussed in Chapter 3. The actual output of work expressed in standard hours 
represents the productivity ratio. Productivity of machines may also be measured 
by this method. 

(iv) Added value per unit of labour cost Added value for a product is 
taken as the diiTerbnce between its sale value and the material cost. 


Labour Productivity^ Added value for the product/Total wages cost 

or 

» Sales value minus material cost/Total wages cost 
or 

—Wages plus overhead plui profit/Wages 

Though a very useful index for comparison of labour productivity, the added 
value ratio suffers from the limitations mentioned below ; 

(a) Change in price level complicates the index measurement. 

(b) Being dependent upon supply and demand, sales value is not related to 
the efficiency of la^ur. 

(c) Difficulty in defining labour, e.g. whether or not to include the salaries of 
supervisors and office staff with the wages of workers, in determining the 
la^ur cost. 

(d) High productivity may be nullified by increased cost of mechanisation 
of labour. This difficulty arises in all cases where factoral productivity 
is measured. 

Determination of overall factoral productivity presents the following further 
difficulties : 

(i) There is a’ways a time lag between the input and output. Adoption of 
cost as a measure of input and output vitiates the measurement of productivity if 
during this time lag, there has been a change in the price level ; the input and 
output ttfe then subjected to varying cost conditions. This can. however, be 
remedied by converting the input and output to standard price levels. 

(ii) Use of cost in measuring productivity leads to inaccurate results because 
of another factor, viz. that the impact of economic conditions may not be uniform 
on all the input factors. For instance, there may be an inmase in the labour 
input because of, say, a general rise in wages but all the other input factors may 
remain unaffected. 
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(Hi) Inter-dependence of factoral productivities. The individual productivity 
of labour, material and machines are inter-dependent processes as each input 
factor has an effect on the rest. For example, labour productivity may be 
influenced by factors like quality of materials, working conditions provided, and 
condition of plant and machinery ; material productivity may be affected by labour 
and machine efficiency, and so forth. Mechanisation may increase labour 
productivity but this may be of no use if there is an increase in the machine 
expresses. The factoral inter-dependence may be expressed by a large number of 
simultaneous equations with different variables or unknowns. The overall 
productivity may be computed by solving these equations. 

(iv) Sometimes the inter-dependence of the various factoral productivities is 
not certain and cannot, therefore, be expressed mathematically ; the relationship is 
more subjective than mathematical. 

Improving Productivity. The methods of increasing productivity are 
practically the same as those of scientific management. Almost all the techniques 
of planning and control available to the management such as production p lanni ng, 
production control, inventory control, operations research, cosPcontrol, budgetary 
control, market research, preventive maintenance, management organisation, 
inter-firm comparison, and organisation and method aim at and help towards 
increasing productivity. 

The main condition for increasing productivity is to improve the performance 
of each element of input. The viuious aspects to which attention should be paid in 
particulai', for increasing productivity, are discussed below : 

(1) Organisation and production control. This should cover the following 
aspects : — 

(a) Exaniinatioi) of the general organisation of the concern so as to fix lines of responsibility. 

(b) Simplification, standardisation, and specialise ion in production lines. 

(c) Application of work study tewuniques. 

(d) Elimination of time on non-pioduclive work. 

(e) Introduction of a system of production control. 

(f) Integration of the functions of the various ucpartmcnls. 

(g) A proper system of quality control — elimination of defective production 

(h) An efficient system of budgeting, costing, cost control, and cost reporting. 

(2) Design. High productivity depends upon the correct designing of the 
product. The dnign should be such as to enable the production of optimum quality 
at a miaimum cost. The same principle applies in the case of construction projects. 
Faulty designing leads to waste, bottleneck^, increase in cost, and low productivity. 

(3) Plant and machinery, land and buildings. For high productivity, the 
optimum nature and size of plan xnd machinery should be determined. Lack of 
suitable plant and machinery results in wastage, delay, and more cost, but at the 
same time, installation of large and heavy plant and machinery, not required for 
immediate needs, would mean locking up valuable capital and increase in cost. The 
economics of work by manual labour versus mechanical devices should also be 
considered. With regard to land and building, wastage of space and non utilization, 
less utilization or mis-utilization of buildings should be avoided. 

(4) Labour efficiency. As we have seen earlier, labour is the most 
important factor affecting productivity. A few of the factors which may be looked 
into with a view to improving labour productivity are : 
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(i) Recruitment of the right type of and avoidance of labour shortage, 

(it) Training of workers. 

(iii) Work study, fixation of rates, and incentive schemes. 

(iv) Production planning to ensure steady flow of raw materials proper machines maintained 
in good condition and better working conditions. 

(v) Simplification and standardisation of work. 

(vi) Utilisation of suitable workers of the right type of skill. 

(vii) Elimination of man power wastage — avoidance of idle time. 

(5) Material performance. Material productivity may be increased by : 

(i) Suitable designing whereby usage of material is minimized. 

(ii) Specifying the quantity of material required for the manufacture of specified units of a 
product (as in bill of materials) prevents excess use of materials. 

(iii) Purcha- e of correct materials at the correct time. 

(iv) Improving quality of materials. 

(v) Removing machine faults. 

(vi) Employing workers of requisite skill so lliai defective work, scrap and wastage arc 
reduced. 

(vii) Eflicieni handling of materials. 

(6) Machine performance. The productivity of a machine may be measured 
by comparing the utilised capacity against the rated capacity less unavoidable 
interruptions. Machine producitivity may also be c.xprcssed as, 

Total production of the machine expressed in a suitable physical unit ; 

Total machine hours. 

Machine productivity may be increased by : — 

(i) Optimum utilisation of machine time ; elimination of machine time wastage and 
avoidance of idle time. 

(ii) Proper system of maintenance, which should include preventive maintenance. 

(iii) Efficient production planning, scheduling, and work loading to avoid bottlenecks and 
idle time of machines. 

(iv) Employment of skilled and efficient operatives. 

(v) Proper maintenance of machine tools. 

(7) Marketing. Marketing productivity may be represented by : 

Sales or net profit for specific segment 
Marketing cost (or total marketing effort for the segment) 

Marketing productivity may be improved by : 

(i) increasing sales or net profit with the same or less amount of marketing cITort, or 

(ii) effecting cost reduclio.t in marketing costs. 

Advantages of Higher Productivity. Higher productivity has the effect of 
generating prosperity for the business, the industry, the worker, the consumer, and 
the nation, as a whole. The following factors contribute to the prosperity : — 

(1) Reduction in cost and price. 

(2) Increased sales and more profit. 

(3) Expansion and growth of industry. 

(4) Expansion of market. 

(5) Better working conditions for the workers, and possible reduction in 
working hours. 

(6) Increased capacity for payment of high wages and suitable incentives. 

(7) Improved morale of workers and staff. 

(8) Full value, better quality, and low price for the consumer. 

(9) Increase of national wealth. 

(10) Increase of per capita income. 
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(1 1) Improved standard of living for the people. 

Prodnctivlty and die Cost Accountant. We had earlier discussed the 
importance of costs in the measurement of productivity. Cost is the common 
denominator for expressing input and output and for computing the productivity 
indices. We also know that low cost is associated with higher productivity, 
provided the other factors remain unchanged. High productivity requires 
concerted action on the part of the various sectors of business such as purchase, 
marketing, production, finance, and research and development and it is the cost 
accountant who acts as the co-ordinating link. The cost accountant, therefore, 
plays a very prominent rule in the measurement and improvement of productivity. 
He renders assistance in the following manner - 

(1) Interpreting in terms of cost (i.c. material, labour, and overhead), the 
various techniques applied by the management to increase productivity. 

(2) Helping management to deal with decision making problems. 

(3) Assisting the introduction of a svstem of budgetary control and 
standard cost and evaluating performance in terms ,of unit costs. The 
deviations from budgets or standards are highlighted, so that corrective 
action may be taken and future planning done effectively. 

(4) Introducing cost reduction schemes so as to reduce cost and increase 
efficiency and productivity. 

(5) Establishing suitable norms or standards of productivitj indices with 
which actual productivity may be compared. 

(6) Evaluating performance of resources like men, machines, materials, 
and equipments and pointing out idle capacity and waste of resources. 

(7) Contrvd and improvement on cost of labour, materials, and expenses. 

(8) Providing free exchange of information with an improved system of 
communication and reporting. S.c^'ificant ratios and indices may be 
prepared. Reporting should be on ''.c principles of exception. 

MANAGEMENT BY OBJECTIVES 

Management by objectives is the managerial operational process of setting 
agreed targets within an organisation or a part of it, for achieving them to provide 
motivation to various levels of management. Management by objectives is a 
result-oriented prvKcss which makes effective utilization of the resources of the 
organisation. Factors inhibiting the attainment of objectives arc identified for 
taking action to overcome them. Results arc perio iically assessed and new targets 
set, where necessary. In all th. e processes, there is a complete integration of the 
individuals with the organisation and of the organisation with the environments, 
internal as well as external. 

The process of management by objectives may be divided into the following 
four basic steps : 

(1) Identifying the objectives : 

(2) Setting the objectives ; 

(3) Establishing the plan and improving management performance ; and 

(4) Performance review. 
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1. Indentifying the objectives : Tb« key or central objective of a concern is to 
maximise the long-term return on the resources employed. A concern has various 
other specific objectives— long-term and short-term, financial and non-financial— 
some very important and implicit in the conduct of the business and some obscure 
and secondary and not easily identifiable. 

The objectives of a concern relate to a very wide range, some of which are : 

(a) Profitability, e.g. to improve the return on capital employed. 

(b) Market, e.g. increase in share of market and sales volume, improvement 
in quality, market effectiveness and price. 

(c) Production and productivity, e.g. improvement of production targets, 
productivity of men and machines, etc. 

(d) Managerial performance, e.g. targets for selection, training, salary 
structure, methods of rewarding, etc. 

(e) Workers’ performance, e.g. improvement of worker motivation and 
worker participation. 

(0 Resourcts, financial and physical, e.g. objectives for obtaining, 
conserving and effectively utilizing the resources. 

(g) Research and development, e.g. innovating the products, processes and 
services, improving market and pricing .strategies, etc. 

The objectives or targets are established aftera thorough study and evaluation 
of, (i) the weakness and strength of the concern, (ii) the influence of external 
environmental factors, (lii) alternative courses of action to implement the 
objectives, and (iv) their impact on the other areas Snd objectives of the 
concern. 

2. Slotting the objectives : Having defined the company’s long-term and 
short-term objectives, the next step is to fix priorities amongst the various 
objectives. It may not be possible to set the objectives all at a time and a right 
balance is to be found between the long-term and the short-term objectives and 
between the equally important but conflicting objectives. This is a difficult 
managerial problem, particularly when the resources are limited or scarce and 
correct planning has to be made looking to the overall position of the concern. 
Short-term objectives, the achievement of which would bring in inunediate results, 
often get priority but these should be regarded as mere stepping stones leading to 
the path towards long-term objectives. 

3. Setting the plan and improving management paformance : The next 
step is the setting of the Strategic Plan, incorporating the established objectives, 
which seeks to optimise profit through the best allocation of resources wherever 
they are required. The Strategic Plan is further broken down into the detailed 
Tactical plan for implementation at the various managerial levels. Each manager 
not only knows what exactly he is expected to do but he is also told about (i) the 
performance targets or standards set and the results expected from him in line with 
the various objectives established, and (i) the agreed performance plan for 
achieving the objective. The plan is time-bound and the manager is allowed 
maximum flexibility and freedom to operate it O>ndltions are created in which 
it is possible to acl^e the results expected. 
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4. Performance review : A suitable management information system should 
be introduced which would ensure a proper review for measuring and discussing 
progress for achieving the results or the objectives set 

Some of the advantages or benefits which may be derived from the technique 
of management by objectives are : 

(a) A planned and systematic approach to profit growth. 

(b) Motivation and complete involvement of all managerial levels to achieve 
the set results. 

(c) Suitable balance between the long-term and short-term objectives. 

(d) Prediction of change in environment and its effect on the business. 

(e) Maximum utilization of resources of men, materials, machines and 
finances, and cutting down their wasteful use. 

LEARNING CURVE CONCEPT 

A mention of the use of learning curve for pricing was made in the previous 
chapter. We know that when a specific tasK or operation is performed repeatedly, 
the time required to perform the repeat task is in many case#, less than the time 
'.rken to perform it originally. The concept of learning curve (also known as 
learning ratio and first developed in 1936) arises out of this phenomenon. The 
concept states that every time the cumulative production quantity or volume 
doubles, the cumulative average time per unit (and so the average unit cost) will 
decline by a given percentage. The effect is that the latest unit produced will 
cost in time or rupees, a given percentage less than that for the last unit produced 
prior to doubling the quantity. For example, assuming a cost reduction rate of 
20%, which is equivalent to an 80% (i.e. 100 - percentage of reduction) learning 
rate, and 8 hours as the time taken for the first unit, the average time per unit 
for 2 units will be (0.8) n 8 — 6.40 hours, i.e. a total of 12.80 hours for both. 
Thus the second unit takes 4.80 (12.80 — 8) ho.'rs to produce and the incremental 
cost improvement is 4.80/8 — 60%. Similarly the average for 4 units will be 
(.8) 6.40 — 5.12 hours each or a total of 20.48 hours. Thus the third and 

fourth units will take together, 20.48 - 12.80 -= 7.68 hours, and so on for 8,16,32, 
etc. units, as will be seen in the table given below : 


Lot or Batch 

No. 

Cumulative production 
(units) 

Average cumulative 
hours required per 
unit (on 80% learning 
rate basis) 

Cumulative 
total hours 
to perform 
task 

1 

2 

3 

4 

1 

1 

8.00 

8.00 

2 

2 

6.40 

12.80 

3 

4 

5.12 

20.48 

4 

8 

4.10 

32.80 

5 

16 

3.28 

52.48 

6 

32 

2.62 

83.84 

7 

64 

2.10 

134.40 


When plotted on a graph, the learning curve forms a hyperbola, as shown in 
Fig. 18.2. It may be noted that the learning curve is called a curve because the 
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relationship between cumulative production volume and the unit cost is 
curvilinear. 



Fi* 18 2 Learning curve fon an ordinary graph) 


The cumulative average time when plotted on a log-log scale is a straight line, 
as shown in Fig. 18.3. 



Fig. 18.3. Learning curve (on a log graph) 

Expressed mathematically, the formula for learning curve effect is, 

Y =* aX^ or log^ •“ log a I- b log X 
Where, 

Y => average number of labour hours required for X units, 
a number of labour hours required for the first unit, 

X » cumulative number of units produced, and 

b » learning index or learning curve constant. This is equal to log 1/iog 2, where I is 
the learning rale. (For earning rate of 80%, b “o log O-iflot 2 « (- ) 0.3219. 
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If dstA arc available, the formula stated above may be used to determine the 
learning rate or given the learning rate and other data required to fit with the 
formula, values of the variables, Y, X. or a, may be calculated. For example, if a 
pair of the values of Y and X is given, the number of hours required for the first 
unit (or batch) and the learning rate can be determined. Assuming the values of 
Y and X for batches 4 and 5 in the table, we have : 

log 4.10 log a I- b log 8 . . (i) 

log 3.28 -= log a f b log 16 . . (n) 

Solving equations, (i) and (ii) Tor log a and b, wc get : 

log a — 0.9035, or a -• 8.00 (This agrees with the figure in the table), and 

b (- )0.3219, or Learning rate 0.8 

To take another illustration ; given the learning rate and the number of hours 
per unit for the first batch, the average cumulative hours required per unit for a 
subsequent batch, (say, batch 6), may be calculated as follows ; — 

Y-'aX*’ - 8 32 - 0-321 

or log Y - log 8 + (- .3219) log 32 

or Y 2.62 hours 

The process of learning cannot go on indefinitely but lias to end when a 
ce.tain efficiency level is reached at a given production volume. In practice, to 
begin with in the first stage, there is a progressive increase in production rate till 
the maximum expected rate is reached. In the second stage, the maximum rate 
is maintained and in the third stage, which may be called the reserse learning, the 
production rate starts falling. 

The learning percentage usually varies between lUO and 50, but the 80% 
curve has been used over years in several industries. A percentage of 100 for 
learning would mean that there is no learning at all since the subsequent unitj 
will take the same time for production as the first original unit. On the other 
extreme, 50% is the upjicr limit which can •'c'er be reached as will be seen from 
the illustration given below : 

If the average per unit for the first lot — 8 hours, 

average per unit for the second lot ~ 0.5 8 — 4 hours, and 

cumulative hours •- 8 hours 

This would mean that the second unit will take zero hour for completion, 
which is impossible. 

Application of I^eaming Curve. Learning curve may be applied to direct 
labour, materials and spoilage and defective work. 

(i) Direct labour : Direct labour is the general application area of the 
learning curve since it is only people who are capable of learning. Learning 
presupposes a certain degree of Uicxpericnce in the performance of an activity and 
as such, the learning curve is mainly applicable to new activities and new labour 
force, whether employed on new or old activities. Learning may also be applicable 
to old activities and old workforce if there has been interruption in the activities 
concerned for quite some lime. An industry that has a high labour turnover rate 
or where products and processes arc subject to frequent changes, is a proper field 
for the application of learning curve. 

(ii) Materials ; Materials respond to learning only in an indirect way 
under specific cireumstances. TTtc learning curve is applicable mainly to 
subcontract or fabrication order placed outside or components purchased from 
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suppliers. The cost of the sub^ntract or the components purdused would 
normally contain an element of labour and the purchaser will expect that at least 
a part of the benefit of learning should be passed on to him in the form of reduced 
price for the repeat orders for the subcontract or components. 

(iii) Spoilage and defective work : This is also an area for learning because 
with the acquirement of more skill and efficiency, losses on account of spoilage 
and defective production would decline. 

On the other hand, the concept of learning curve may not be gainfully 
applicable in the following cases : — 

(i) Where machine work predominates and the operation time is limited by 
the speed and feed of the machine. 

(ii) In old established industries where no substantial change takes place. 

(iii) In industries which do not received repeat orders. 

(iv) In small units where the quantity of production is small and costs are low. 

Uses of the Learning Curve. The learning curve theory has gained 
significant importance as a technique for cost prediction and cost control. Some of 
the uses to which tip; learning rate may be put to are as follows : — 

(i) Developing bid prices for contracts : The cumulative average unit cost 
for the units on order for a contract is used after the application of the learning 
rate, as the basis for the price to be quoted for the contract. Given the data on 
Page 891 the bid price for 16 units will for instance, be on 3.28 hours per unit basis 
and not on 8 hours per unit which is the time for producing the first unit. The bid 
price based on the learning rate, thus gives an advantage to the tendering firm in 
getting the order. Similarly, if the initial order is for 32 units, the price would be 
related to the still reduced time per unit, i.e. 2.62 hours. 

In case of repeat orders, the bid price should be based on incremental average 
hours per unit. For example, if the initial order was for 1 6 units and a repeat order 
of another 16 units is received, the bid price will be based on the following - 
Cumulative average cost for 16 units 52.48 hours 

Cumulative average cost fur 32 units » 83.84 hours 

Incremental average cost for 16 units 31.36 hours 

» 1.96 hours per unit 

If an order is cancelled before its execution is completed, the bidding firm 
having quoted on the basis of cost per unit for the ordered units will be put to a loss. 
For example, if an order for 16 units is cancelled at a stage when 8 units could be 
produced, the position will be : 

Quotation baaed on contracted level of 16 units : 3.28 hours per unit 

Actual execution o^ 8 units : 4.10 hours per unit 

_ . , , . (3 -28 X 16) - (4.10 X 8) - , 

Decremental loss» ^ i - — c L » 2.S hours per unit. 

O 

This points out to the necessity for making provisions in the contract for 
payment of compensation for such losses. 

An example illustrating the fixation of bidding price on the basis of learning 
curve is given bdow : 

EXAMPLE 18.1. 

A company namifacturins sniall toots has just completed an order ftir lOOunits of a 
inadB-to*ordm special tool for a stmetural constniction firm at a contract price ^ Rs. 30,000. 
This firm has made enquiries for a repeat order for another 200 ubUs of the special tool. 
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The cost details in respect of the first order are as follows 


Per unit 
Labour 
Material 
Tools 
Overhead 


Rs. 

300 

50 

10 

100 (20% Fixed) 


Cost per unit 450 

Profit 40 


Price per unit Rs 500 

wmpany expects 80 % learning rate in respect of labour and variable overhead but there 
will be a 10 % escalation in these and material costs The amount of Rs. 1 ,000 spent on tools will 
not be required for the second order Not satisfied with the present rate of profit, the company 
desires to raise it to 20% on cost. 

On the basis of the data given you arc required to work out the contract price for the repeat 
order. 

ANSWER . 


The cost per unit subject to learning is as follows 

Labour 

Rs. 300 

Variable overhead 

80 


Rs. 380 

Add 10% 

38 

C ost per unit for 100 units 

Rs 418 


Cost per unit for 200 units Ks 418 <08 Rs 334 4 

C «>st per unit for 400 units Rs 334 4 0 8 Rs. 267 52 



The average cost per unit for 300 u.*.ts (comprising the first order of 100 units and the repeat 
order of 200 units) may be computed with the help of a curve from the above three figures, viz. 
Rs. 418, Rs. 334.4 and Rs. 267.52 (see Fig. 18.4), or it may be calculated with the help of the formula 
as follows » 

log Y » log 418 - 0.3219 x log 3 

- 2.6212 - 0.3219 x 0.4771 « 2.4676 
Y-293.S 

Cost of cumulative 300 units (293.5 x 300) Rs. 88,050 

Cost of first 100 units (Rs. 418 x 100) 41,800 

Atyusted cost of second batch of 200 units Rs. 46,250 

or Rs. 231.25 per unit 
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Price per unit for repeat order of 200 units 


Labour and variable overhead Rs. 231.2S 

Material (Rs. 50 f 10% of Rs. 50) 55.00 

Fixed overhead (Rs. 2,000/200) 10.00 


Total cost Rs. 2%.25 

Profit (20%) 59.25 


Price Rs. 355.50 


or Rs. 355.50 x 200 
■= Rs. 71,100 for the order 

(ii) ff'or/c scheduling : The learning curve concept assists the management 
in work scheduling and production control in three ways : 

(a) It predicts man-hours and the workforce required for meeting the 
production plan so that timely action may be taken to procure the required 
workforce. 

(b) It indicates the time required for production so that scheduled deliveries 
can be maintained, 

(c) It enables production control to take advantage of reducing the time per 
unit of production by increasing the product lot sires. 

(iii) Planning inventory : The learning curve indicates how with increased 
efficiency of the worker, the pace of production increases consequent to which 
more materials arc required and work-in-progress and finished goods stocks grow 
rapidly in si/e. Awareness of the growth rate enables the management to plan 
the inventories properly. 

(i\) Planning working capital : When unit pricdis arc based on average 
cumulative cost per unit, the cost of the first few units produced will be higher than 
the cost on which the bid price was based. As a result, the profit level may not be 
high enough to provide sufficient working capital. In such a situation, the learning 
curve will indicate the quantum of the shortage of working aipital so that suitable 
action may be taken on time to meet the shortfall. 

(v) Make or buy decision : The learning curve is useful in make or buy 
decision making. While purchasing from outside on long term ba.sis, it is to be seen 
whether the supplier has already reached the maximum efficiency in which case no 
learning curve will apply and no reduction in price in future can be expected. In 
another situation where instead of purchasing, internal production is speeded up, 
new unexperienced workers may have to be employed resulting in high costs now 
but gradual lower costs may be expected when the improvement process operates. 

HUMAN RESOURCE ACCOUNTING 

Hamao Resources considered as Assets. Human Rtsource Accounting refers 
to the process of identification and measurement of data relating to human resources 
for the twofold purpose of financial reporting and raatiagerial decision making. 
So far, conventional accounting rystem has recognised the revenue aspect of human 
resources under which wages, salaries, and other compensations paid to the 
personnel are charged to current costs but the value of the human resources do 
not appear in the Balance Sheet of a company. However, it is now being largely 
feh t^t, like any other resource, financial or physical, human resource should also 
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be considered as a capital asset of the business. The similarity between human 
resource and other assets and the need for human resource accounting will be 
obvious from the following considerations : 

(i) Like any other asset, human resource provides benefit of economic 
value to an organisation, measurable in monetary terms. 

(ii) Human resource contributes to the clforts of management towards 
financial improvement and achievement of the goals of the organisation 
just as other resources do. 

(iii) Similar to other assets, human resource can be provided only at a cost 
In many firms, huge sums of money arc invested in providing human 
resources. 

(iv) Cost- benefit analysis of human resources is possible in the same manner 
as for the other accounting assets such as plant and machinery. 

(v) Like other long-term assets, human resource provides future benefits to 
the organisation. 

(vi) Just as the values of capital assets ^rc subject to variations from time to 
time, due to additions, obsolesceiioe, disposals, prictj level fluctuations 
etc., the value of human resource in an organisation also undergoes 
periodical changes due to similar factors. 

Valaafion of Human Resources. For the purpose of exhibiting in the financial 
accounts, human resources have obviously to be valued. Several methods of 
valuation of human lesources have been suggested each of which relates to either 
of the two basic methods, vi7. cost based valuation and (n; economic value 
based valuation. 

A. Cost base,! valuaiion : The cost for the purpose of valuation may be 
cither the acquisition or replacement avst of personnel in an organisation. 

(i) Arqunttion and di*\clopmvnt costs wethod ’ Undei this method, the 
value of the human resources vvviald consist o* he costs of recruitment, various 
types of training including induction and orienia’*on tiaining, on-the-job training, 
and management development and experience, incurred for bringing the personnel 
upto a certain level of comt'ictcncc and capability. Such costs collected for each 
individual personnel constitute the human asset of the concern. The costs are 
capitalised and amortised over the expected working life of the personnel. If an 
employee leaves the company, the unexpircd value of the related asset is vvntten off 
as loss in the same w"iv as is done for any other dicarded physical asset. 

It may be seen that the acquisition method (as also the replacement cost 
method, discussed below) is based on well known conventional accounting systems 
of dealing with capital assets and .so it is easy to understand, develop and operate. 
The main disadvantage, as would i c the cose w ith any accounting system, is that the 
method deals with hisloriciil costs and is, therefore, not suitable for decision 
making. 

(ii) Replacement cost method : In this method, instead of historical costs, 
replacement costs are adopted. Replacement cost for the purpose is the cost that 
would be incurred to replace a person by anolhci possessing the same capabilities. 
Most accountants are of the view that besides the costs of acquisition and 
development, the replacement costs should also include the termination costs of 
the individual going out. The replacement cost may be based on management 
Mimates or on the rates prevailing in the employment market. 

57 
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The main advantage of the replacement cost method is that since the data 
relate to the present, no estimates of the future costs are necessary for calculating 
the human resource value. The limitation of the method is that it is not possible to 
have a suitable measure for the values of individual employees. Further, the 
knowledge and loyalty of an employee built over time cannot be properly reflected 
in the replacement value. 

B. Economic value based valuation : There are various methods of estimating 
economic value, sponsored by different authors, which range from very simple 
methods to complex mathematical models. The earliest and one of the simplest 
method is the unpurchased goodwill model. Under this method, the value of the 
human resources is taken as the ditfercnce between the capitalised value of the 
earning of the firm over the normal earning in the industry of which the Arm forms 
a part. If for instance, a company with an owned capital of Rs. 10 lakh earns a 
return of 15 in a particular year as against the industry’s average return of 12",'', 
over a number of years, the value of human resource will be calculated as 
follows : — 

Return at 15% Rs. 1,50,000 

At the average rate of 12?o, Bs. 1,50,000 would be earned from a capital of Rs. 12,50,000 
The diHercnce between Rs. 12,50,000 and Rs 10,00,000, i.e. Rs 2,50,000 is treated as human 
resource value. 

The method has obsious fallacies since it will not be correct to assume that the 
excess earning results only by the applications of human resources, ignoring several 
other contributing factors. To carry the argument further, earning for a year going 
below the industry’s average would mean that the human'resource value is nil or 
even, negative. 

Another method of determining the economic value of human resource has an 
opportunity cost approach. Under this method, the value is determined through a 
process of competitive bidding by profit centre managers for each employee or a 
group of employees. The bidding manager quotes the maximum amount which he 
IS willing to pay for an employee ; the amount would obviously be limited to the 
benefit the manager expects to get or make out from the employee. In the ultimate 
analysis, a successful bidder would be the one who expects to get the maximum 
benefit from the employee bid for. The sum total of the maximum bid price, for the 
various individuals will be the computed value of the human resource of the 
organisation. 

Thopgh a mathematical model has been developed for the bidding method 
and it is, prima facie, based on an appealing concept, its application is limited and is 
workable only for a small sector of the total human resources of a company. 

Yet another method of determining the economic value of human resource is 
based on the present value of the future earning of the organtsation. The method 
involves the estimation of the net present value of the future benefiu to be 
provided by an individual employee. The estimate includes the total life span of the 
individual, the various positions Hkely to be held by him from time to time, the 
probabilities associated with the occuptUion of each such position and 
measurement of the value of benefits obtainable from the various positions in 
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different periods. A ittathematical formula suggested by the authors of this method 
is : 

T t li 

E(v,) -s p,(t + i)2: 

t-y t -y (i + r)t— y 

"Where, E (V^) -• Expected value of the human capital of a person, y years old 
t Retirement age of the person 
P>.(t) Probability of the person leaving the organisation 
r Discount rate applicable to the person 
li - Estimated earnings of the person during the period 

The economic value method is theoretically sound but in practice, it is difficult 
to measure the benefits. There is no direct measure of the contribution that an 
individual makes to the profits of an organisation except in some isolated areas 
such as the sales division where a link can be established to some extent between 
the efforts of the salesmen and the company’s earnings. 

Advantages of Human Resource Accounting. The concept of human 
resource accounting has not yet been widely recognised In accounting circles 
mainly because it has not yet fully developed and the methods prescribed are yet to 
be tested in practice and standardised. Human resource accounting if properly 
implemented, has, however, a number of advantages to offer to a business 
organisation in the matter of reporting and decision making. The advantages are : 

(i) In the process of pstablishment of human resource accounting, the 
awareness of the importance of human resource contributions in the day to day 
activities of the organisation leads to improvement in the fields of communication, 
training programmes, employee turnover, and even production processes. 

(ii) It assists management in proper utilisation of human resources. 

(iii) Human resource accounting i<^ ^clpful in managerial decision making. 

(iv) Reporting through inclusion i*i the Balance Sheet of large sums 
representing human resource capital has the effect of presenting complete 
information about the state of affairs of tlie company. 

INFLATION ACCOUNTING 

The Need for Inflation Accounting. Inflation has now come to stay as a 
standing feature in the economy of .almost ail the countries of the world. In the 
traditional methods of accounting, assets are carried over from one accounting 
period to another on the basis of acquisi.iou prices without taking into account the 
effects of price changes occuring in the mca.ttime. This results in serious 
deficiencies in profit mcasu ntent. Profit, as we know, is the outcome of 
matching costs with revenue ; the profit figure appears in the profit and loss account 
as the difference between the debits and credits. The profit figure is also calculated 
by comparing the figures in the opening and closing balance sheets after making 
suitable adjustments for capital additions, disposals etc. In either case, the cost 
data used for working out the profit contain certain amounts relating to the previous 
finandd periods that arc carried over to the current period. Since these are at the 
old (historical) prices, which in the meantime have been subject to inflation, the 
I»ofit figure calculated on the conventional basis is distorted. Items like 
d e p re c iation calculated on historical costs of capital assets, long-term assets and 
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inventory valued at (dd prices and other capital figures whidh do not include any 
allowances for the change in the purchasing power of money cause the distortion of 
profit and affect the accuracy of the profit figure. 

limitations of Historical Cost Accounth^. The final accounts — the profit 
and loss account and the balance sheet — presented on the basis of historical costs 
have long been considered to give a true and fair view of the state of affairs of a 
company. In a situation as at present, when price changes in inputs as well as 
outputs are the order of the day, the limitations of historical cost accounting 
methods become very much relevant. The limitations (also referred to briefl) , m 
the previous section) may be summarised as follows : — 

1. Current revenues are matched with out-of-date costs. Basing input at 
historical cost and sales revenue at current increased prices results in stockholding 
gain which is reported as profit in the account. 

2. When prices are rising, return on capital employed is overstated ; 
historical cost profit is inflated and the asset value is on the lower side so that the 
ratio between the tv\<f is pushed up. 

3. Accounts based on historical costs do not show whether a company is 
earning sufficient funds on its capital, in the real terms. 

4. Depreciation is provided in accounts in order to charge the consumption 
of fixed assets against the revenue derived from their use. With the change in the 
price of fixed assets, the amount of depreciation charged on the basis of historical 
costs of the assets does not correctly represent the revenue earned from the use of 
such assets. 

5. Historical cost accounting gives a misleading impression of profitability 
growth : this may result in over-distribution of dividends etc. 

Accounting for the EfFiacts of Changing Prices. While there is a widcspicad 
agreement among all accountants about the inadequacy and limitations ofliistotical 
cost accounting when significant change in price takes place, the methods to be 
adopted fur the accounting for the elfccts of price changes and their presentation 
in the final accounts and statements of a company have been a matter of debate 
and experiments for the past two decades or so by accountants throughout the 
world. Though much progress has been made to standardise the practice in this 
regard, the system of accounting is yet to take a final agreed form. The efforts 
made towards achieving a consensus may be studied by tracing the history of 
accounting for price changes in the U.K. 

Although accountants were siered of the problem much earlier, the subject of 
inflation accounting taken up for serious examination in 1969 by the 
Accounting Standards Committee, whose prescriptions arc v«lid only in the U.K. 
and Ireland. The Committee prepared a discussion paper, then an exposure draft 
and Anally a provisional statement of standard accounting practice (PSSAP 7), 
Accounting for Changes in the Purchasing Power of Money, in 1974. The 
recommendations introduced a concept of accounting that came to be known as 
Goieral Purchasing Power Accounting, described as Current Purchase Power 
Accounting by U.K. accountants Since this concept was demolished in the U.K. 
even before it could take a start (as described in the next section), it would be 
pointless to go into the details of the Oener^ Purchase Power Accounting and the 
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oriticinns levelled against it. However, since in some 
found favour, a mention may be of the 
recommendations made in PSSAP 7. These were * 


countries, the concept has 
some of the important 


a. Companies will wntinue to keep their records and present their basic 
acMunto in historical pounds, i.e. in terms of the value of the pound at 
the time of each transaction. 


b. In addition, all listed companies should present to their shareholders a 
supplcraenUry statement in terms of the value of the pound at the end of the period 
to which the accounts relate. ^ 


C. The conversion of the figures in the basic accounts into the figures in the 
supplementary statement should be by means of a general index of the purchasing 
power of the pound. ® 

d. The standard requires the directors to provide in a note to the 
supplementary statement, an explanation ot the basis on which it has been prepared 
and It IS desirable that directors should comment on the significance of the 
figures. 


The consersion. referred to at above, is made in respect of the various figures 
relevant, with reference to the changes in a general price index (one of the general 
indices available in the country may be used) between the date of the original 
transactions and the end of the >ear to which the accounts and statements relate. 
Profit before taxation on historical basis is converted to current purchase power 
basis by adjusting : ^ 


Stock : Additional cliarge based on restating the cost of stock at the 
beginning and end of the year in terms of e.irrent purchase price. 

Depreciation : Additional depreciation eased on cost measured in terms of 
current purchase price of fixed assets. 


Monetary items : Net gain in puichasc price resulting from the effects of 
inflation on the company's net monetarv' liabilities. 

Sales, puiclhiH’ and other co.sts : Increased by the change in the index between 
the average date at which they are incurred and the end of the year. 


It may be noted that exv -st for the net gain in the net monetary liabilities, all 
the other adjustments have in case of price ri.se, the efiTect of increasing the historical 
profit before taxation. 

The balance sheet items at the beginning and end of the year are converted 
in terms of current purchase price. Only non-monetary items (with the exception 
of total equity interest, i.e. share capital, reserves and retained profits), such as 
stock, plant and buildings arc adjusted for the changes in the purchasing power. 
Monetary items such as cash, debtors, creditors and loan capital are not adjusted 
since their amounts are fixed in terms of contracts or otherwise. 



902 


SOME SPEOAL TOPICS 


Adjustments to be made under current purchase power method are illustrated 
in the example gi\en below : 

EXAMPLE 18.2. 

In the context of intlation accounting system^ adjust the following Profit and Loss Account 
and Balance Sheet under the ‘Current Purchasing Power or (CPP)’ method to ascertain the changes 
in Net Profit and Reserve. 


Profit and Loss Account for the year ended 3L 12.84 



Rs 


Rs 

Saks 



5.00,000 

Opening 

80.000 



l^irchases 

4.20,000 



Less Closing SUick 

70.000 


4,30.000 

Gross Profit 



70.000 

Depreciation (Buildings) 

5.000 



Administration 

25.000 




— 


30,000 

Net Pront 



40.000 

Balance Sheet as on 31.12.84 




Rs 


Rs 

Share capital 



200.000 

Reserves 



200,000 




4.00.000 

Land 



140.000 

Building 

200.000 



Depreciation 

45.000 




— 


1.55.000 

Stock 

70.000 



Debtors 

40.000 



Cash 

30,000 




1,40,000 



Creditors 

35.000 




1.05,000 


4.00.000 

The following data arc given : 

(1) Closing stock was acquired during last quarter of 1984 and opening stock during the last 
quarter of 1983. 

(2) The land and buildings were acquired and the capital issued during 1976. 

The buildings are depreciated stranght line over 40 years, 

(3) The relevant retail price indices are : 

(a) 1976 average 60 

(b) 1983 last quarter average 108 

(c) 1983 December 31 110 

(d) 1984 last quarter average 116 

(e) 1984 average 114 

(0 1984 December 31 118 

(4) Sales, Purchases and Administration expenses arc assumed to occur evenly over the 
past year and hence at average prices. W.A,, flnat) 
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ANSWER : 

Profit ami Loss Aicouni/or the period ended 3J.J2.d4 
(Figures are in ‘000 Rs.) 


Sales 

Opening Stock 
Purchase 

Closing Stock ( 

80 
420 
) 70 

500 

Adjustment factt>r 

118/114 

118M08 

118/114 

118116 

87,4 
434 7 
71.2 

Adjusted on CPP Basis 
at 31.12.84 

517.6 

450.9 



430 




Gross Profit 
Depreciation 
Administration 

5 

25 

70 

li8;60 

118/14 

9.8 

25.9 

66.7 



30 



35.7 

Net Profit 


40 



31.0 


Balance Sheet as at 3J.J2.84 
(Figures are in '000 Rs.) 





Adjustment factor 


Adjusted value on 
CPP basis at 31.12.84 

Share Capital 


200 

118/60 


393.3 

Reserves 


200 



292.9* 



400 



686.2 

Land 


140 

118.60 


275.3 

Building 

200 


11860 

393.3 


Depreciation 

4.^ 


118 60 

88.6 

304.7 


— 

155 




Stock 

70 


118/116 

71.2 


Debtor 

40 


1 

40 


Cash 

30 


1 

30 


Creditors 

( ) 35 


1 

35 



105 106.2 


400 686.2 

Residual to balance : 686.2 minus 395.3 292.9 

Current Cossl Accoonting. ’’he U.K. government set up a committes headed 
by Mr. F.E.P. Sandilands to go into the proposal for current (general) purchase 
power accounting. The report of the Sandilands Committee, published in 1975, 
rejected the concept of current purchase power accounting and introduced, in its 
place, the concept of Current Cost Accounting. The report was discussed 
thoroughly in the accountancy and business circles \ the Morpeth Steering 
Conunittee examined the concept and was instrumental in the preparation of 
ED18, Current Cost Accounting, published b> ASC in 1976. The recommendation 
made in EDI 8 was, however, not as-ceptablc probably because of its complex 
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nature. The Hyde Committee set up by the ASC produced simplified ‘Guidelines’ 
and eventually, SSAP16, Current Cost Accounting was published in 1980. 

As a result of studies undertaken for the past several years, important changes 
have been proposed to SSAP 16 and incorporated in EO 3S, published in 1984. 
The changes relate principally to the disclosure requirements of the standard 
rather than to the concepts of how to account for the effects of changing prices. 
A major deviation as recommended in the revised standard is that instead of 
preparing t)^o separate sets of accounts, the information about the effect of changing 
prices should be shown in notes to the single set of accounts where it is not given 
in the accounts themselves. It is of interest, however, to note that current cost 
accounting has not been whole heartedly accepted and there is now a rethinking 
on the methods proposed. 

Current cost accounting refers to the preparation, interpretation and u.es of 
current cost information in the context of accounting for the effect of changing 
prices. Current cost is defined as, (a) net current replacement cost, or if there has 
been a permanent diminution in value to below net replacement cost, 

(b) recoverable amount. 

Cunent cost accounting suggests that assets be measured at current cost, and 
the profit determined after providing for the oiicrating capability of the business. 
(The operating capability of a business is the amount of giHids and services which 
the business is able to supply with its existing resources. The resources or net 
operating assets comprise fixed a.ssets, stocks and monetary working capital j 
Under the concept of maintenance of operating capability, profit should be 
determined after allowing for the effects of specific price changes on the funds 
required to maintain the net operating assets (and thus opcj^iting capability of the 
business) taking into account the way in which these assets arc financed. 

The basic objective* of current cost accounts is to provide more useful 
information than that available from historical cost accounts alone for the guidance 
of the management of the business, the shareholders and others on such matter', as : 

(a) the financial viability of the business ; 

(b) return on investment ; 

(c) pricing policy, cost control and distribution decisions ; and 

(d) gearing. 

Further extracts from FD 35 given in the following sections, explain the 
proposed standard practice of current cost accounting. 

The financial statements of a public company should show the effects of cltangmg prices on 
the operating capability and financing of the company by giving the following current cost 
information : 

(a) A depreciation adjustment : this is the difference between thf charge for depreciation on 
the historical cost (or modified historical cost) profit and loss account and the charge 
calculated on a current cost basis. 

(b) A cost of sales adiustment ; this is the difference between the charges for osst of sales 
calculated on a historical cost and on a current cost basis. 

(c) A monetary working capital adjustment : this is the increase in working capital required 
during the period (or the decrease possiUe during period, when cuircnf costs arc falling) 
in order to maintain the operating capability of the net operating assets. 

The cost of sales adjustment and monetary working capital may be cstailated by reference to 
the average day-to-day working capital required, using appropriate indices. They represent the 
effixt of price duuigcs on the compaiqr’s working capiul requirements. 
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(d) A gearing adjustment : this is either of the following 

(i) that part of the adjustment made to allow for the impact of price changes on the net 
operating assets that may be regarded as associated with the items that arc finaned 
by net borrowing ; 

(ii) those parts of the total adjastments made to allow for the impact of price changes on 
the net operating assets including the net surplus on the revaluation of assets arising 
during the period, that nuy be regarded as associated with items that are financed by 
net borrowing ; 

(iii) the effect of general price changes on net borrowing (or net monetary assets other 
than those included in monetary working capital). 

A gearing adjustment is needed to recognise the effect of debt capital. The net operating 
assets shown in the balance sheet arc usually financed partly by borrowing and gearing adjustment 
is necessary for arriving at current cost profit attributable to shareholders. No gearing adjustment 
is required in case of companies wholly financed by shareholders’ capital. While repas ment rights 
on borrowing arc normally fixed in monetary amount, the proportion of net operating assets so 
financed increases or decreases in value to business. In arming at current aui operating profit, 
the operating adjustments initially made, make provision for the impact of puce changes of all 
net operating assets, however financed. The gcan* ^ adjustment, theicfore. abates the operating 
adjustments in the gearing proportion (i.c. m the ratio of net borrowing the current cost of 
net operating assets) in deriving the curicnt cost profit attributable to tfct shaicholdcrs. The 
gearing adjustment, subject to interest on borrowing, indicates the benefit or cost to shareholders 
whici* IS realised in the period, measured by thi* extent to wh'ch a proportion of the net assets arc 
financed by borrowing. The gearing adjustment may be shown as under : 


Profit before intcicsi and taxation on histo,ica! basis 

Rs. 43,5(V) 

Less : Current cost opciaiing adjustments 

22.5(X) 

Current cost opciatmg profit 

Rs. 21,001) 

Gearing adjustment ( - )Rs. 3,000 {- ) Rs. .^000 

Interest payable less receivable 3.500 

Rs. 500 

Current cost profit before taxation 

Rs. 20,500 

Taxation 

10,500 

Current cost proiit attributable fo shareholdcis 

Rs. 10,000 


<c) Any other material adjustments to the profit or loss on ordinarv activities consistent w ith 
the current cost convention. 

(f) 'Fhe effect of the above current cost adjustments on profit and loss on ordinary activities. 

(g) and(h) The curicnt cost adjustment or adjusted amount in respect of (i) minorii) interests 
and (ii) extraordinary items, 

(i) The cfi’ect of all the above current co^t adjuMnv'-'.ts on the profit oi loss for the financial 
year. 

The financial statements should show the gross ard fhe net current cost of fixed assets and 
the accumulated current cost dcprcsiation. The gross current cost of intangible assets and 
investments should be on the following basis : - 

(a) Intangible itsscis — at the K estimate of their current cost. 

(b) Goodwill -at cost at the date of acquisition. 

The financial statements should also show^ the current cost of stocks. 

The current replacement cost of fixed assets, other than intangible assets and goodw'ill, should 

be calculated as follows : 

Land and buildings —at open market valuation certified by valuers. 

Plant and machinery— by applying appropriate indices to the valuation or historical cost of 
each category of asset. 

MdTBitloiial Accountiiig Standard Committee and Price Change Accounti^. 
Practices with regard to the reporting of information regarding the effects of price 
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changes in accounts vary from country to country and no consensus has yet been 
arrived at nor will it be possible due to diflerent requirements of each country. The 
International Accounting Standards Committee (of which the Institute of Cost and 
Works Accountants of India and the Institute of Chartered Accountants of India 
are Associate Members) published an exposure draft, ED 6, Accounting Treatment 
of Changing Prices, in 1976 followed by a Discussion Paper (1977) sununarising the 
proposals made by the different member countries (including those of the U. K. 
referred to in the previous sections) and in the same year (1977), International 
Accounting Standard 6, Accounting Reponses to Changing Prices was published. 
Thereafter, ED 17 and IAS 15, Information reflecting the effects of changing 
prices were published in 1 980 and 1 98 1 respectively. While accepting the divergent 
practices (mainly the GPP accounting and Current Cost accounting methods), IAS 
15 lists the items which should normally be reported on a supplementary basis and 
recommends that ‘enterprises should describe the methods adopted to compute the 
information called for including the nature of any indices u.scd’. 

In India, presentation of the elTects of changing prices in the published 
financial statements* has not yet found much favour and hardly two or three 
companies have made a start in this regard. Because of historical association with 
the U.K. in the accounting profession, the practice followed in that country, vi/. 
Current Cost Accounting has been adopted with suitable modification to meet local 
conditions and the legal requirements of the country. 

EXAMINATION QUE-SllONS 

I In many manufaciunng organisation> conI reduction prograaimcs are m being and one 
of the miKlern techniques of cost reduction is called ‘value analysis’. Describe this 
technique and comment upon the management accountant's contribution to it. 

(I.r Part Hi 

2. Define ‘Value Engineering’. Explain lully. with illustrations, how this concept may be 
applied usefully. Support your answer with suitable examples of a numbci of 
manufacturing situations (not less than three). (l.C.H'.A., Management AevountanLy) 

3. What IS the value ? What is value analysts ? Discus,s how value analysis programme 
can be applied in a manufacturing organisation to bring down the cost of the pioduct. 

{t.C.W.A,, Management Accountancy) 

4. Purcliasc research, value analysis, and cost reduction arc essential for .survival especially 

in limes of war and acute shortage of foreign exchange. Dhcass. (I.C. tV.A., Final) 

5. What do you understand by cost reduction work ? How docs it contrast with value 

analysis work ? “Appropr.atc cost reduction work is es.sential and is to be enlarged’'. 
State 5 different ways in which the yield of cost reduction throughout a plant may be 
improved by th<. aid of appiopriate value analysis work. (l.C.W.A., Final) 

6. What is the difference between cost control and cost reduction ? Enumerate some 

of the possibilities in reducing the cost of a product antf outline a programme for 
cost reduction. (l.C.H'.A,, Final) 

7. As the Cost Accountant of a colliery, you are required to suggest programme of achieving 

a cost reduction of Rs. 2 per ton on the present budgeted cqst of Rs. 20 per ton. Draft 
a report to the Management indicating broadly the steps to be taken to achieve this 
planned reduction. (l.C.H'.A., final) 

8. Comment on the statement tha‘ ‘no cost is such a satisfactory level that it cannot be 

reduced*. Mention a few of the areas in which cost reduction may be possible in a large 
industrial concern. (l.C.H'.A., final) 
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“Possibly the greatest scope for cost reduction throughout industry lies in the field of 
product design*’. (Cost reduction, I.C.W. A.,) Outline your ideas for cost reduction via 
the area of product design, with particular reference to : 

(a) The improvement of existing design. 

(b) The costs of variety. 

(c) The use of the techniques of value analysis. (I.C.M.A., Part IV) 

Cost reduction is a continuous process embracing all the functions and divisions of a 
business. Outline the various critical areas of application of cost reduction and suggest 
the lines of approach you would make in a cost reduction plan. {J.C, W.A., Final) 

Of the various techniques employed for cost reduction, (a) Standardisation, (b) 
Simplification aim Variety rLduciioii and (cj Quality C onirol are the three methods 
which, simple and clfective, arc generally overlooked. Discuss the manner in which 
these methods operate in achieving substantial reduction in costs. {/.C.W.A., Final) 

High productivit> is not ina)mpa!ible wnh good quality, provided the cost of quality is 
fully met. Analyse the full range of quality costs, say for example, in the ease of an 
engineering product from its ina*ptian. (jc, h^,a Final) 

•Productivity is the cc<mom> of means*. Explain and show how a budgetary cost 
control system helps to improve productivii\ . Indicate how productivity of labour and 
machine arc measured. ^ ^ ^ final) 

Explain the difference between production and productivit> . Outline a .svstem of 
presenting figures to management to illustrate the produciiviiy within a business 
consisting of three separate departments, and show clearly how comparison with 
expected productivity is illustrated. Final) 

Productivity can only be impioved b> paying attention to a variety of separate factors. 
What arc these factors ? How would >ou appl} them in a heavy constructions 
engineering firm, Nvhcrc the products manufactured are of different designs and dissimilar 
in nature ? Illustrate with an example. {f c. IV.A., Final) 

Di.scuss the role of a Cost Accountant in increasing the produclivit> of a manufacturing 
unit to which he is attached. (/.r.lK/f., Final) 


‘Management by objectives provides a discipline and an opportunitv to bring conflict 
area into the open in a constructive and cooperahve atmosphere*. Discuss fully giving 
examples of conflict areas. Als(\ explain cnocai what is meant by ‘Management by 
Objectives’ and state clearly how it is distinct fro... oihci nunagemcni disciplines. 

(/.C.H'./l., Manaf’cmcnt Accountancy) 
What do you understand by the concept of Learning Curve ? Explain its relevance in 
planning for profit. (/.C. Final) 


‘The most valuable of capital is that invested in human beings. In the light of this 
statement, bring out the significance of accounting for human resources. Explain 
briefly some of the obvious uses of Human Resource Accounting and the methods of 
evaluation in practice. {l.C.H’.A., Final) 


Explain the limitations of Historical Cost .Accounting and in relation to Inflation 
Accounting system explain clearly with suitable examples, (a) Cost of .Sales Adjustment 
and (b) Gearing Adjustment. (/.C Fma!) 
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Statistical and Mathematical Approaches to Business Problems. Statistical 
methods and simple mathematical models have long been in use to assist the 
management in planning and controlling business functions and in decision making, 
in particular. The introduction of the techniques of Operations Research coupled 
with the uslicring in of the computer age, completely rcvolutionalised the methods 
used by the management and the analytical techniques of yesterday that were 
more qualitative in nature have now tilted to their quantitative forms. Quantitative 
analysis requires Jhc application of statistic^ and mathematical tools, m howsoever 
complex form they may be, to maximise decision making eficctiveness. 

The management accountant cannot afford to ignore this trend. He has to 
make himself conversant with these analvtical tools so that he can make the 
management aware where and how quantitative techniques should be utilised to 
improve business methods and the decision making piocess. Not that he N to take 
viver the role of the specialist who is interested in dealing with highly complev. 
mathematical theories and models but as the accountant managing the financial 
affairs of the business, he is expected to know how to-use cllectively the tools 
given to liim by the spcciali.st without bothering to find out how these tools have 
been prepared. 

In the earlier chapters of this book, we have illustrated the application of 
some of the commonly used techniques of statistics and mathematics such as, u>.e 
of probability concept, co-rclation and regression analysis, statistical control 
charts, expected value approach, inventory models, discounted cash flow etc. In 
this chapter, we introduce some of the advanced quantitative approaches to business 
problems. The mathematical models illustrated are very simple and mainly 
hypothetical since real-life models are highly complex using a va.st mass of data 
processed through the computer. The simple models given should, however, 
be sufficient for the purpose of the business management and the management 
accountant, who are more interested in the application of the models rather than 
in trying to And oi ‘ how they have been built up. 

DECISION MAKING UNDER RISK AND UNCERTAWI-Y 

A decision maker makes a choice between altefnativc courses of action. 
Decisions may be made under three different types of situations depending on the 
extent of knowledge the decision maker has about the state of nature.Thus decision 
may be made under (i) conditions of certainty, (ii) conditions of uncertainty and 
(iii) conditions of risk. Before we discuss these, the following terminology 
related to decision making problems, should be properly understood : 
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1. Action. Actions represent the various alternatives available to the 
decision maker to choose from. For example, producing 100 units of a product 
per day may be one action but producing 200 units of the product per day will be 
another action or to take another example, two mutually distinct investment A 
and investment B may be two dilfercnt actions. A feature of an action is that 
management has a control over it. 

2. Events. The^e arc the various states of nature that may occur. For 
example, the demand for a product may be 200 units per day (say, high) or it may 
be 100 units per day (say. low). Occuriencc of an event related to a specific action 
has an influence on the payolfbut unlike in the case «.)f actions, manacement has no 
control over events. 

3. Payoff. This is usually the utility (profit or any other monetars 
consideration) associated with each selected action and a specified event. Thus 
payoff is affected both by the action selected and the event occuriing. A payolV 
tabic indicates the dilfercnt piolits generated \Mth each combination of a specific 
action and a specific event. 

4. Probabilities. Tlicsc arc associated 'Mtii events and ti!ey represent the 
possibility of each specific event happening. The probability of an event occurring 
n.rty lie anywhere between 0 and 1 hut the sum total of the probabilities of a number 
of events associated with an action must add up to 1. 

Decision Making under Ccrlaintv. In conditions of certainty, only one 
stale of natuic exists and the futuie is completely certain. In decision making 
under conditions of certainty, the outcome of the alternative actions arc known 
and the action that generates the highest payoff is selected. The decision maker 
knows for certain what is going to happen and he selects the best action 
associated with the certain event. 

In terms of probabilities, state of certaint’ iccurs when the probability of a 
specific event happening is 1 and Ihcprobabiliiic' f all other events occurring is 
0. in such a case, the dc*cision ni.i'ser knows for ceitain iboiit which event will 
occur. If the probabilities of the vaiious events occurring fall beoveen the range, 
more than 0 but less than 1. this would be a condition of uncertainty. 

Decision making under certainty is not as simple as we usually think of. 
.Although many routine decisions involve issues which are not of any significance, 
in situations where a large number of alternative actions arc available, the 
problem baffles manual stvlution. For instance, the problem of allocating some 25 
dilfercnt jobs to say, 30 difleicnt machines, ir sclcX'tion of an optimal product 
mix for say, 30 products arc not just trivial despite the c mditions of certainty. 

Decision Making under Uncertuxitv or Risk. Under conditions of uncertainty, 
there arc more than one state of nature but there is no knowledge or there 
is insufficiott information for estimating probabilities for the future events. Under 
conditions of risk, there are more than one state of nature but information is 
available for estimating probabilities for future ev’cnts in a more objective manner. 
This cUstinction is however, too fine and Avr many, uncertainty and risk may 
mean one and the same thing. 

In dealing with problems involving uncertainty where estimates of 
probabilities of ftiture events cannot be made, there arc two methods in common 
use, viz. Maximax criterion and Maximin criterion. 
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Maximax : This is an optimistic approach. First, the maximum payoff for 
each action is selected and then, the alternative which gives the maximum payoff 
within the group is chosen as the decision point. To illustrate this, let us consider 
the following payoff table : 


Events or States of nature (Demand t 




High 

Moderate 

Low 

Failure 

Action or Decision 

/ Low 

(Rs. 

Rs.35.000 

-Rs,30.000 

-Ri. 60.000 

makers alternatives 

2 Moderate 

( R$ 1 tOOtOOO) 

Rs 4.000 

-Rs. 5.000 

jr».l,^.goo 

(Supply) 

3 High 


Rs.25.000 

-Rs 2.000 



The payoff figures within the rings denote the maximum for each action. In 
this group, the maximum payoif, vi/.. Rs. 1,00,000 pertains to Action 2 and thus 
the alternative selected will be ‘Moderate Supply’. 

Maximin : This is a pessimistic approach. First, the minimum payoff for 
each action is marked off and from that group, the maximum payoff is selected. 
Thus in the presious payoff table, the minimum payoff is marked within the 
rectangular cagis. The maximum for the group, i.e ( ) Rs 20,000 relates to 
Action 3 and thus the choice will be for ‘High supply’. 

A realistic approach can be made by selecting a criterion between the 
maximax and maximin provided it is possible to specify by intuition or otherwise, 
the extent of optimism or pessimism. For instance, if in the abose illustration, the 
management feels that it could take a fairly optimistic view and states that 6 out 
of 10 times, an optimistic \iew may be taken, the realistic values assigned to the 
three action alternatives will be : 

Low 6 - Rs 70.000 * .4 ( Rs. 60.000) Rs IR.OOO 

MoUciatc ,.6 ■ Rs. 1.00,000 • .4 • ( Rs l,20,000i Rs 12.000 

High * .6 • Rs. 50,000 ‘ .4 ( - Rs. 20,000) Rs 22.000 

The choice will be Action 3, High Supply, with an estimated payoff of 
Rs. 22,000. 

Where meaningful probability estimates can be made for each event, the 
expected value criterion may be used for seleciing the best alternative. The 
methodology for the use of expected value criterion was explained in Chaptci 12, 
where the problem of investigating into variances was discussed. 

In the computation of expected value, the decision maker may assign either 
objective probabilities or subjective probabilities to the events. Objective 
probabilities are those that are based on past experience or hi.storical data and such 
probabilities can be assigned with a high degree of objectiveness. Subjective 
assignment of probabilities is made in cases where the decision maker has no past 
experience of occurrence of the events or where mathematical proofs of the 
probabilities are not available. The assignment of subjective probabilities would 
thus depend on the individual knack and judgement and as such, probabilities 
assigned by two individuals for the same set of events will rarely agree. 

Some further statistical data are supplied to the decision maker to assist him 
in the evaluation of proposals under uncertainty and risk. The data given in the 
next page in respect of two mutually independent projects show that the expected 
value for each of the projects is the same. 
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Cash flow 

rrujcci 1 

Probabiliiy 

Project 

Cash flow 

200 

.1 

300 

300 

.2 

350 

400 

.4 

400 

450 

.2 

450 

550 

.1 

500 

Expected Values : 

(C'ash flous arc in 

thousands of rupees) 

Project I : 

.1 200 1 2 * 

300 • .4 400 4 2 


385 (Rs 3.85.000) 

Pn»jeci II : 

2 100 . 3 

350 2 400 i- .2 


385 IRs. l,X5.fX)0) 


Probability 

.2 

.3 

.2 

.2 

.1 


450 


.1 550 


450 ^ .1 K' 500 


Since both the projects have the same cash flow, further information about the 
dispersion of the <^sh flow is required to be provided for decision making. This is 
done by calculating the standard deviation and the coefficient of variation, as 
illustrated below. 


The standard deviation is the square n'ot of the a\ erag^squared differences 
between the expected value and the observations and is given by the formula, 
n 

a iKXrf- r(\i*px,]* 

I 1 


where b(\) HxpCi,icvl >uluc. Xj observation and PXf - Probabiliiy of X<. 

For the two projects, the standard deviations are. 

Project I ; 1,1(200 - 2(^00 385)* • .4(400 - .385)-‘ ^ 2(450 - 385)* 

U550 92.33 

Project II: 1 2(300 38^1* .3(350 385)* 2(400 385)* ^ .2(450 - 385)* 

• .1(500 - 385 1*1 J - 63.44 


The coefficient of variation measures the "andard deviatii»n as a percentage 
of the expected value and is used as a measure of relative dispersion to compare 
the dispersions of two or more alternatives. 


C\>cfficient of variation 


Standarvi doviatian 


too 


txptcicd value 
For the two projects, a>cflicicn(> of variation arc. 

ProjeeJ I : .. lOO - 

385 


Project ]l 


63.44 

385 


100 • 1M8"., 


Since Project II has a sma!’ •• cocfHcicnt of saiiation, it would be selected. 

Value of Additional Information. In many decision situations under 
uncertainty, it i.s possible to obtain further information about the estimated 
piobabiiities. The information may be perfect information so that the decision 
maker can have definite knowledge about which of the events will occur and in 
which case be can make a clear decision. Tlic additional information costs 
money, e.g, further information may be obtained (i) by carrying out own market 
research or by purchase from outside market research agencies, (ii) by 
constructing a prototype model or (lii) carrying out pilot runs. The difference 
between the expected \aluc as calculated with the original estimated probabilities 
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and the expected value re-calculated after changing the probability estimates in the 
light of the additional information obtained is compared with the cost of obtaining 
the additional information. For example, if the expected value works out to Rs. 1.5 
lakh on the basis of probabilities assessed on the present available information 
but if with additional information (which we take as perfect information), the 
expected value is improved to be Rs. 2 lakh, the cost of perfect information 
will be as follows : — 

Expected value (with perfect information) = Rs. 2,50,000 

Expected value (without additional information) ^ Rs. 1,50,000 

Value of perfect information Rs. 1,00,000 

If the cost of obtaining additional information is more than Rs. I lakh, the 
decision maker will not go for it. 

Two important points about perfect information should be noted. First, 
obtaining perfect information does not change the course of an event nor does it 
aNSUre any higher payoff. It simply points out to the occurrence of an event so that 
decision may be taJ^<*n under certainty. The other point is that perfect information 
is not usually available and the additional information which a decision maker 
obtains is mostly impel feet. Even with the imperfect information, the 
estimated probabilities are revised and revised expected value calculated. The 
difference between the two expected values, i.c. with imperfect information and 
without information is calculated as in the case of perfect information. This 
value will be the ma.\imum that the decision maker would be willing to pay for 
the information. Perhaps for imperfect information, he may be only willing to 
pay much less because the imperfect information docs not provide him with 
complete knowledge. 

Risk and Capital Investment Decisions. One of the basic requirements 
of capital investment decision making is to project all cash flows with a reasonable 
degree of accuracy. But since cash flows cannot be always forecast with certainty, 
there is considerable risk involved in most investment decision making pioblcins. 
More the uncertainty, the greater is the risk involved in an investment dcci.sion ; 
the increased risk results from conditions over which the decision maker has 
almost no control. 

The risk may be reduced by either obtaining more information (sometimes 
at a high cost because capital projects being mostly long-range and unique, nut 
much historical data are available internally) or by avoiding those alternative 
projects that have the possibility of large losses. Several methods arc applied for 
adjusting for risk and uncertainty in capital investment decisions. Some of these 
are discussed below ; 

I. Desired rate of return : In the application oftheMchnique of discounting 
to obtain a present value of a project, the desired rate of r«tum is flxed at a level 
dependent on the riskiness of the project. With higher rates of risk, higher rates 
of interest may be used. For example, let us consider a case of three alternative 
projects with different degrees of risk. The management considers one of the 
projects to have low risk and thinks that a rate of interest of 10% per annum 
would suffice ; for the second project considered to involve a moderate risk, a 
higher rate of 16 % per annum is fixed and for the third project involving hi^ risk, 
a stin higher rate of 22 % is desired. 
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2. Payback periods : Uncertaiaty aad risk may be less in the case of 
projects with shorter payback. A short payback say, of 2 or 3 years has a reduced 
element of uncer^inty and cash flows may be forecast more accurately. Sometimes, 
a project with high risk but short payback may be preferred to a project with low 
risk but longer payback, based on the consideration that cash flows in the early life 
of a project are more important. 

3. Estimation of probabilities : In this method, risk and uncertainty are 
taken care of by estimating the probabilities of the dilfercnt cash flows. Usually 
three estimates of the future cash flows for each year for each alternative project 
are made, viz. optimistic estimate, most likely (or best guess) estimate, and 
pessimistic estimate. For each of these estimates, subjccti\e (i.e. likely) 
probabilities are assigned and the cash inflow for each year is computed as follows : 

Let us consider the following estimates made in ^c^pect i>f rhe cash flow for a project whose 
life is assumed to be 4 years : 



Optimistic 

Mi)st likely 

Pessimist 1 


Rs. 

Rs. 

Rs. 

Year 1 

16,806 


16,800 

Year 2 

1.30,000 

98,000 

ft.OOO 

Year 3 

1,90,000 

84,000 

14,000 

Year 4 

2,!0.000 

90,000 

12.000 


If the estimated probabilities arc : 

Optimistic cash flow : 2 out of 10» i.e. 0.2 

Most likely cash flow : 5 out ()f 10, i.e. 0.5 

Pessimistic cash flow : 1 — f.2 r .5) 0.3 

The cash flow rccastcd for each year on the above basis will be : 

Year I : (Rs. 16,800 . 2 ) i- (Rs. 16,800 .5) (Ks. 16,800 .3) *- Rs. 16,800 

Ycar2 :(Rs. I,:i0,()00 . .2) ’ (Rs. 98.000 .5) ' (R*^. 28,000 ' .3) Rs. 83,400 

Year 3 : (Rs. 1.90.000 •' .2) I (Rs. 84,000 .5) • (Rs. I4.0(X) < .3) = Rs. 84,200 

Year 4 :(Rs. 2.10,000 • .2) ’ (Rs. *^000 ' .5‘ . (Rs. I2.(»0 ‘ .3) - Rs. 90,6(X) 

I'urther investment aiulssis wiJ he made o:* ih is s of the above projected cash flows. 

4. Pessimistic approach : In order to play safe, some managements prefer 
to adopt only the pessimistic predictions of ersh flow. 

5. Sensitivity analysis : This technique (already discussed in Chapter 16) 
may be used to measure the elTcct on the iniernal rale of interest or net present 
value of likely changes in any of the predicted variables, such as cash flow, operating 
costs, useful life of the capital asset etc. 

Cost-Volume-Proflt Analysis under Ihicertainty. In our discussion of 
cost-volumc-profit and brcak*cvcn analysis in an earl or chapter, wc had assumed 
a simplified relationship in whicli ost, volume and unit price were assumed to be 
more or less certain. We had also seen that such an assumption was not realistic. 
In real life situations, the selling prices and the related costs, volume and the 
profit estimated for a future period arc not deterministic so that correct anal>'sis 
cannot be made unless the conditions of uncertainty and risk are taken 
into account. 

Statistical techniques arc widely used to relax the assumptions made in 
008^voluine*profit analysis and work out the impact of uncertainty. The first 
step in the application of statistical techniques is to determine the probabihty 

58 
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distribution of the related variables (i,e. the sales volume, selling prices, costs and 
profits) ; this may based on the study of past data, if available or by intuition. 
Although the distribution may take any pattern, we may assume for the purpose 
of our simple understanding of the problem that co8t-volume>profit relationship 
usually follows the normal distribution pattern. 

A normal distribution curve is shown in Fig. 19.1. p and a denote the mean 
and standard deviation respectively of the distributions. The values of p (which 
centres the curve) and the value of a (which determines the spread of the curve), 
completely determine the location and shape of the curve. The area under the 
curve, for practical purposes, sums to one and since the curve reaches a maximum 
of the mean of the distributions, one half of the area lies on either side of the 
mean. The entire area lies between ± 3o and the areas bounded by d: o, d: 2fir 
and ± 3e arc as follows 

Area between (p — a) and (p + a) = 68.27% (34 134% on either side) 

Area between (p — 2a) and (p + 2 «t) = 95.45% (47 725% on either side) 

Area between (p — 3o) and (p + 3o) — 99.73% (49.865% on cither side) 

In general, if a (foint X on the axis of a normal curve (mean - p and standard deviation 
o) corresponds to a point Z on the standard normal cuive, X is Z standard deviations to the 
right or left of p according as Z is positive or negative. The relationship between the points is 
thus given by the formula, 

X=p + Z<T, otZ^^LzJL 



With the above formula, we can find the point Z on the standard normal curve 
(in which p is at 0 and a is 1) that corresponds to any point X on a non-standard 
normal curve. Tables are available (one such table may be seen in the Appendices 
(Table 1) at the end of this book) for finding the area under any part of the normal 
curve for the variable Z. The value of Z so found out gives the probability trf' 
an event of a given random variaUe. 
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Application of normal probability distribution in cost-volume-profit analysis 
will be better understood from the following example. 


EXAMPLE 19.1. 


A company manufactures three products. A, B, and C, each one of which is a minor variation 
of the other. Each product has the same setting price, sales quantity, and variable and fixed costs 
and thus identical break-even units, as follows 
Sales quantity 500 units 

Selling price Rs. 400 per unit 

Variable cost Rs. 200 per unit 

Fixed cost Rs. 50,000 

Break-even 250 units 


It was, however, seen that though the above data which were assumed to be expected mean 
for each of the products, the variability of the factors that generated the profit was different for 
each of the products. The standard deviations were estimated as follows 


Product A 
Product B 
Product C 


Standard deviation 
Sales quantity — 150 units 
Selling price — Rs. 80 
Variable cost — Rs. 100 


Assuming that all the other factors in respect of a particular pnxluct except the one indicated 
were certain estimates, and further assuming normal distribution for the variability for each 
product, make out a probability cost-volume-profit analysis indicating the probabilities of : 

(i) at least break-even ; 

(ii) profit greater than Rs. 1,00,000 

(iii) loss greater than Rs. 40,000 

On the basis of the results arrived at by you, indicate your recommendations if a choice is 
to be made among the three products. 


ANSWER : 


Sales revenue 
Variable cost 
Marginal contribution 
Fixed cost 
Profit 

Probability analysis for Protlm t A 
Mean profit (^l) - Rs. 50,000 

Standard deviation of profit (a) 


R>. 2,00,000 
Rs. 1,00,000 
Rs. • 'X),000 
Rs. 50,000 
Rs. 50,000 


Rs. 1,00.000 
' 500 


150 units Rs. 30,000 


(i) Probability of atlcast break-even (Z) ^ 

o 

From tables, Z — - 1 .667 represents (0 >000 { 0.4525) 


0 - Rs. 50,000 
~Rs. 30,000 ‘ 

^ 0.9525 of area 
Probability 


~ 1.667 


95.25! 


(ii) Probability of profit grcai^r than Rs. 1,00,000 


Z 


Rs. 1,00,000 - Rs. 50,000 
Rs. 30,000 


- 1.667 


which represents (0.5000 - 0.4525) - 0.0475 of area 
(iii) Probability of loss greater than Rs, 40,000 


Probability ^ 4,75% 


V _ (-)Rs. 40,000 -Rs. 50,000 ^ 

Rs. 30,000 

whWi repiesents (0.5000 - 0.4987) » 0.0013 of area Probability * 0.13 % 
Probability analysis for Product B 

St|UMiar4 deviation of profit =-’ Rs, 80 x 500 units Rs. 40,000 
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(i) Probability of atleast break-even ; 
Z 


Rs, 50,000^ 

Rs. 40.000 " ‘ 


representing (0.5000 + 0.3944) - - 0.8944 of aica 

(ii) Probability of profit greater Hun Rs. 1,00.000 ; 

„ _ Rs. 1,00,000 - Rs. 50.000 , 

^ RiTiolooo 

representing (0.5000 - 0.3944) = 0.1056 of area 

(iii) Probability of loss greater than Rs. 40,000 ; 

„ _ (-) Rs. 40.000 ~ Rs. 50.000 

* Rs. 40.(X)0 ■” 

representing (0.5000 — 0.4878) «= 0.0122 of area 
Probability analysis for Product C 

Standard deviation of profit — Rs. 100 x 500 units 

(i) Probability of atleast break-even ; 

0 - Rs. 50.000^ _ 

Rs.- 50,000 

representing *'0.5000 f 0.3413) -- 0.8411 of area 

(ii) Probability of profit greater than Rs. l.OO.CKK) ; 

_ Rs. 1,00.000 ~ Rs. 50,000 _ 

Rs. 50.000 " • 

representing (0.5000 — 0.3413) - 0.1587 ol aica 

(iii) Probability of loss greater than Rs. 40.000 ; 

2 _ (-) Rs. 40,000 ~ Rs. 50,000 


Rs. 


Probability « 89.44% 

l*robability -• 10.56% 

Piobabilily- 1.22% 
50,000 

Piobabihly - 84.13% 

Probability 15.87% 


Rs. 50.000 


- 1 . 8 . 


representing (0.5000 - 0.4641) *= 0.0359 of aica 

Probability - 

3.59% 

The above results are tabulated as follows : — 






Pioducls 




A 

B 



Mean Pioht 

Rs. 50,0(H) 

Rs. 50,000 

Rs. .tO.IKIO 


Standard deviation of profit 

Rs. 30, 000 

Rs. 40,000 

Rs. 50,000 


Probability of : 




Ranking 

(i) at least break-even 

95.25% 


84.13% 

ABC 

(ii) profit greater than Rs, 1.00,000 

4.75% 

10 56“' 

15.87% 

CBA 

(ill) loss greater than Rs. 40,000 

0.13% 

1.22% 

3.59% 

CBA 


It \^iJl be seen from the table that : 


ta) Product C Is most risky since probability of its break-even Is the lowest and the 
piobability of loss greater than Rs. 40,000 is the highest ; 

(b) On the basis of the argument at (a) above. Product A has the least risk ; 

(c) Product C is most profitable since the probability of its gisncrating profit greater than 
Rs. 1.00,000 is the highest ; 

(d) For the same reason as at (c) above, Product A is the lca.st profitable. 

In the circumstances, the choice between the three products will depend upon the 
managements attitude towards risk. For example : 

(a) If it is decided that probability of loss greater than Rs. 40,000 will not be acceptable if 
it exceeds 1 %, Products C and B are to be discarded ; 

(b) If profit greater than Rs. 1,00,000 is desired. Product C will be selected ; 

(c) If higher profits are desired but at the same time it is considered that the probability 
of loss greater than Rs. 40,000 should not he more thfin 1.25%, ProduotB will be 
selected. 
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Cost-volume-profit analysis through sinmbtion. In the stochastic method 
of analysis discussed above, normal distribution of the probabilities is assumed. 
The illustration is made simpler by further assuming that the factors, viz. selling 
price, sales quantity and fixed and variable costs, are mutually independent and 
standard deviation for only one factor at a time is considered. In real situations 
where the factors have probability distribution pattern other than normal and 
where they are mutually dependent, the procedure of Simulation (discussed in 
another section of this chapter) is used. 

Uncertainties in respect of all the factors are incorporated in the simulation 
process simultaneously. Instead of one single estimate, the most likely value and 
the expected variability about tliat value is specified in respect of each factor. 
Parameters are specified and with the help of the computer, random selection 
of each factor is made for a very large number of iterations. At the end of the 
iteration process, the mean and the standard deviation for all the observed profit 
amounts are assessed to arrive at the likelihood of the various levels of profit. 

Investigation of Variances. We haddiscusscdinCbapter 1 2, fhc various methods 
of analysing variances. Since the making of analysis of variances costs money, 
r.'it all variances are investigated and management takes up only the significant 
variances for probing. As a common practice, minor de\ iations from budgets and 
standards and random or chance variances are not considered for investigation. A 
cost-benefit analysis is necessary to decide whether or not an item should be taken 
up for detailed analysis and investigation. The costs of investigation consist 
of, (i) cost of investigating a variance, and (li) cost of action taken to correct the 
process and to bring it back in control. The benefit is represented by the cost of 
allowing the process to continue as it is, i.e. in an out-of-control. Investigation 
is taken up only if the cost of allowing the pre.scnt state to continue exceeds the 
costs of investigation and correction. 

Three different methods to decide whei'.t-r a variance should be investigated 
are discussed in the following sections. 

(i) Managerial intuition ami judgement : Mosi companies prescribe limits of variances 
expressed as, (i) absolute rupee amount, or (ii) percentage of budget amount, or 
both, as guidelines for investigation. Variances falling within the limits are 
considered to be in-control state and hence not investigated. Variances beyond 
the limits arc out-of-control variances that iiecd investigation. The practice in 
some companies is to prescribe such limits separately for each clement of costs and 
for revenue. 

The limits are not fixed arbitrarily but arc based partly on historical experience 
and partly on intuition. The . sic assumptions are that variances within the limits 
fixed will be in-control and that the c(»ts of investigation of such variances and 
br inging back the process into control will be higher than the cost of allowing the 
present state to continue. 

The intuition method is simple and inexpensive and though not statistically 
justified like the other two methods described below, the limits, if fixed with proper 
care, may be reasonably accurate. 

(ii) Expected Value method : In this method, the probabilities of a variance being 
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ia out'of-control and in-control states are estimated and a payoif matrix is formed 
in tbe manner shown below : 


State 



Probability 

In-control 

Pi 

Out-of-control 

P. 

Action 

Investigate, ai 

Q 

Ci-I-Q. 


Do not investigate, ao 

0 

Cb 


Pi = Probability associated with in-control state 
Pi —Probability associated with out-of-control state 
C| - Cost of investigation 
Cc ^Cost of bringing back the process in-control 
Cb »Cost of allowing the out-ofcontrol state to continue, 
ai » Value of the action to investigate 
8« => Value of file action not to investigate 
From the pay-off matrix, we find that, 

Expected value, aj = PiQ hPiCQ I Q), and 
Expected value, ao = PiXO-f PjCb 

If, ai>aQ. the decision will be not to investigate ; 
ai<ao, the decision will be to investigate ; 

ai=ao, the management will be indifferent, i.e. it would be immaterial 
whether or not the variance is investigated. 


When aj— ao, PiCii-Pj(Ci-f-Cc) — PjCh 
But Pi-fPa =^"l, or Pi = 1 -P* 

Therefore, (I -P,) Q-f P,(Ci-|-Cc)--=PoCb 
n Ci 

In the above situation, Pj becomes the break-even probability which indicates 
that the decision will be to investigate only if the estimated probability of tbe 
out-of-control state is greater than the break-even probability, viz. 

Cj 

Cb — Cc 

This may be illustrated by assigning numerical values to the symbols. Let us 
assume that, 

Q »Rs. 300 Pi =.0.85 

Q =Rs. 2,000 P, »0.15 

Cb ** Rs. 5,000 

The break-even probability wiU be equal to 
Cl _ 300 
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Since Pi (0.15) is higher than be br^k-even probability, the decision will be 
to investigate. This will be evident from the following, where ai<ao : 

Expected value, m == 0.85x300-l-0.15(300'|- 2,000) = Rs. 600 
Expected value, ao = 0+0.15 x 5,000 = Rs. 750 

The limitation of the expected value method arises mainly from the 
following 

(i) Estimation of the value of probability distribution for out-of-control 
state is difficult. 

(ii) It is difficult to calculate the value of Cb, the cost of allowing the 
out-of-control state to continue. 

(iii) Statistical Control Chart method : Statistical Quality Control is based on the 
concept that repetitive processes are subject to a certain amount of chance vai iability 
which has a stable pattern. A process is ^aid to be in-control if all measurements 
fall within this pattern of variability. Items outside the pattern are in out-of-control 
state needing investigation. Thus if we build up the parameters within which a 
standard or budgeted cost item should vary, we can find out whether a variance 
should or should not be investigated. 

The range of variation expected in an in-control state may be presented 
graphically in a statistical control chart (X chart) as shown in Fig. 19.2. The 
horizontal line in the middle m the chart indicates the expected average (which 
represents the standard or budget) and the upper and lower lines are the upper 
and lower limits of the expected variation, the range between the two lines 
representing the range of variation. The chart is constructed in the manner 
illustrated in the following section, with assumed figures. 


6.914 

Upper Control Limn 


d 

k 

5.000 

Average, X 

Range of 



Vaiiancc 

3.086 

Lower Control Limn ^ 





1 234 56759 10 


Sample numbers 


Fig. 19.2. Control Chart CX Chart) 

We Start by making a number of observations. For instance, we may observe 
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the labour hours for one unit of an operation for 10 days (sample number =» 10) 
by taking 5 units per day (sample size — 5} and record them as follows : — 

Labour Hours per Unit 


Sample No. 

Observations (Sample size, 5) 

1 2 3 4 5 

Sample 

Average 

Sample 

Range 

1 

3 

5 

4 

5 

5 

4.4 

2 

2 

5 

4 

7 

6 

6 

5.6 

3 

3 

3 

5 

7 

4 

5 

4.8 

4 

4 

4 

7 

4 

4 

5 

4.8 

3 

5 

6 

4 

7 

4 

3 

4.8 

4 

6 

7 

5 

7 

3 

6 

5.6 

4 

7 

5 

5 

3 

5 

6 

4.8 

3 

8 

7 

6 

4 

5 

4 

5.2 

3 

9 

4 

5 

5 

4 

7 

5.0 

3 

10 

r 3 

4 

6 

7 

5 

5.0 

50.0 

5.0 Hrs. 

(X) 

4 

33 

3.3 Mrs. 

(R) 


For sample 1, Sample a\erage - (3 ‘ 5 I 4 } 5^ 5)/5 - 4.4 hours, 

Sample range 5-3 2 hours, 

and so on for other samples. 

Average of sample average. X ■- 50.0/10 — 5.004iours 

Average of sample range R - 33/10 -- 3.30 hours 

X is now posted on the chart as the middle line (Fig. 1 2.9). 

The next step is to determine and draw the upper and lower limits. Assuming 
normal distribution for the .sample averages, the ob-servations falling within 1,2 
and 3 deviations will be ; 

Xj:l<i “ 68.3% ; x I2a = 95.5% ; x 1:3 «j = 99.7% 

In practice, the use of X-! 3 <t is common. From statistical tables, we may 
obtain the factor Aj for dificrent sample sizes for calculating threc-sigma (3e) 
control limits, using the average range, R. For sample size 5, ~ 0.58. 

Therefore, 

Upper Control Limit — x I AjR - 5.00 i 0,58x3.3-»= 6.914 hours 

Lower Control Limit X- A 2 R ~ 5.00 - 0. 58 x. 3. 3 at 3.086 hours 

After having constructed the control chart in the tbove manner, future 
observations are posted therein. 

Investigation of variances will be made when : 

(i) an observation falls beyond the control limits ; or 

(ii) though within the limits, it appears to be abnormally situated compared 
to the rest of the observations ; (most observations, though within the 
range, cluster close to one of the control limits) ; and 

(ill) the observations show a trend of going out of the control range, 
suggesting an out-of-control state in future. 
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DEOSION TREE 

A decision tree presents graphically, relevant information relating to a 
problem in the form of tree diagram, with the branches or forks and nodes, so as to 
assist the management in decision making. The decision tree presents the set of all 
possible actions, i.e. the decision points that arc known variables, the uncertain 
or chance events, the uncertainty associated with each chance event, estimated in 
terms of probability of each, and the costs and revenues of each chance event. 

The nodes in the tree diagram represent points in lime where one of the 
following may occur : 

(i) One or another decision is required to be made by the decision maker ; 

(ii) The decision maker faces one or other state of nature ; 

(iii) The process ends. 

Out of the nodes emerge, either a branch for each possible decision or a branch 
for each possible slate of nature and under each branch, the probability of the 
corresponding event is defined and written 

Once a decision tree has been construcled incorporating the probabilities of 
alternative decisions and related costs and revenue associated with each, the 
management may finalise the best decision which the firm has to take. An 
illustration of a simple tree diagram is shown in Fig. 19.3. The method of 
construction of the diagram is explained in the example given below : 

LXAMPLF 19.2. 

Geological Su! vcy Co. LlJ, is often required to plan its future prt>grammc under-ci>nditions 
of uncertainly. It has received an ofler to hid for a prcl’minary exploration piogramme which 
is estimated to cost Rs. 10 lakh and generate a revenue of Rs. 20 lakh. Tlicrc is a SO**,, chance 
of winning the bid and if successful, it olFcrs the opportunity to bid for dulling programme 
which is the next stage after preliminary cxploratkm. I he drilling contract will yield a net prolit 
<»f Rs. 60 but the chance of obtaining it depends .» •»on the efforts made in this regard b> the 


company. The chance pattern of the efforts is as fol.« ♦ws : — 
Etfort Cost involved 

Probability of 

A 

Rs. 5 lakh 

success in bid 
0.5 

B 

Rs. 8 lakh 

0.7 

C 

Rs. 15 lakh 

0.8 


The Company has two other choices, viz. (i) to bid for the drilling contract even if it loses the 
preliminary exploration bid, and (ii^ bid only for the drilling without entering into the bid for the 
preliminary cxplorathm programme. The cost and probabilities related to each of the above 
decisions will be as follows 

Decision Cost invol ved Probability of winning 

the contract 

(i) Rs. 4 lakh 0.4 

(ii) Rs. 14 lakh 0.2 

You are required to construct a suitable tree diagram to assist the management in decision 
making. Also state the best decision which the company should take. 

ANSWER : 

With the data given, the decision tree is drawn as shown in Fig. 19.3 starting with decision 
point 1, viz. cither to bid on the preliminary exploration progranuuc or not to bid, cacli represented 
by the first two brandies of the tree. The decision to bid results in two chance events, viz. win or 
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lose. If the bid is won, there is a branch to the next decision point, i.e. eitiier to bid for drilling 
contract or not to bid. The process of construction of the tree is continued in this manner till all 
the decision points and chance events are included in the diagram. On the given tree diagram, 
the circular nodes indicate the decision points and rectangular nodes are the uncertain chance 
events. The costs/revenucs related to each decision and the probability of each chance event are 
noted against each branch. 



(all costs and RCVKNUC8 ARE IN RS-LAKH) 

Fig, 19.3. Decision Tree 

The optimal decision is arrived at by making a start at the terminal nodes and move backwards 
through the network, calculating the expected profits (or gains) at the iptermcdiate nodes. For the 
first terminal node, 

Win 


Revenue 

* 

60 + 20 

» Rs. 80 lakb 

Cost 

sux 

10+5 

»Rs. 15 lakh 

Net profit 

SB 


«> Rs. 65 lakh 

Expected net value of gain 

Lose 

n 

65 X 0.5 

- As. 32.5 lakh 

Revenue 

wtm 

0 + 20 

>Rs.20 lakh 

Cost 


5+10 

-Rs. IS lakh 

Net profit 

— 


- Rs. 5 lakh 

Expected net value of gain 

sa 

5 X 0.5 

— Rs. 2.5 lakh 


Gross expected vakie » Rs. 32.5 lakh + Rs.2.5 lakh » Rs. 35 lakh 




OPliAATldNS HBSEAROrt 


The net profits, net expected values and gross expected values for the other nodes are 
calculated in a similar manner and noted in the cage against each node, as shown in the diagram. 

The recommended decision will be the one that leads to the maximum expected gain (gross). 
In the given problem, the best decision will be to bid for the preliminary exploration and if that is 
won, to continue with effort B and bid for the drilling work which will generate a gross expected 
value of Rs. 44 lakh (i.e. the maximum in the tree). If the first bid is lost, the decision will be to 
bid for the drilling contract, which will result in a gross expected value of Rs. 10 lAith 

Decision tree offers the following advantages : — 

(i) It is useful for arriving at the optimum decisions for complicated 
processes particularly when the decision problems are inter-related and 
sequential in nature. 

(ii) Decision problems may be viewed in a systematic perspective and in 
totality when a decision at each time is dependent on the decision made 
at the previous and following time periods. 

(iii) Decision tree focuses attention on the critical elements in a decision 
process. 

(tv) Decision of a chain-like nature can be systematicallV evaluated. 

(v) The decision tree concept is applicable in various problem areas, such 
as, introduction of a new product, make oi buy problem.'--, investment 
decisions, marketing strategy etc. 

It may be noted that construction of decision trees is one of the various 
techniques available to the management for decision making but the results 
obtained from the tree models are not the final word and they do not constitute 
the decision itself. The tree model does not take into account the various 
qualitative factors into account : these should also be identified and evaluated 
before arriving at the optimal decision. 

OPERATIONS RESEARCH 

Operations research (also called operational research) has been defined in 
many ways. A simple definition is as follows 

“Operations research is a scientific methodology which is applied to the study 
of the operations of large complex organisations or activities with a view to assessing 
the overall implications of various alternative courses of action, thus providing 
an improved basis for management decisions ’’ 

The science of operations research was first applied in the last 
World War when scientists were asked to work in close collaboration with 
senior officers of the Royal Air Force, U.K., to find out the reasons for the 
ineffectiveness of certain radi'-s supplied to the Air Force. These radars were 
tedmkally sound and no apparent reason was available for their non-operation. 
The ffffi m applied careful scientific analysis backed by simple statistics and the 
results achieved were beyond expectation. Encouraged by these results, several 
operations research teams were set up to solve militxiry problems arising in the 
various wings of the army. 

(derations research scientists have now turned their attention to the complex 
pcobtems of industry and business, and are applying scientific methods of 
observatkm and analysis to solve them. In a simple way, operations research 
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may be said to be the application of modern science to complex managerial 
problems so as to help the management in the scientific determination of policies 
and actions. Thus, operations research is primarily a tool for planning rather than 
for control. Engineers, technicians, mathematicians, statisticians and management 
accountants combine to form an operations research team which makes an overall 
scientific approach to problems through mathematical or statistical models. These 
models, which incorporate measurement of factors of chance and risk, constitute 
the framework of analysis ; they assist in predicting and comparing the results of 
feasible lines of action so as to assist in the choice of the best alternative. 

The procedure followed by a scientist in tackling a problem is that to begin 
with, he makes an intelligent observation and analysis of the existing situation. 
Relevant facts and their inter-relationship arc collected and the nature of the 
problem is studied with the help of these facts. In the next step, he formulates 
from the observations made, a hypothesis, theory, or model which expresses the 
relationship of the various factors in real-life situation. Thereafter, from the 
theory or model, he makes a prediction about what is likely to occur and lastly, 
he verifies from the actual facts whether the prediction proved to be correct. The 
operations research worker handles a problem in a similar manner. He collects 
statistics, prepares a model, makes prediction, i e. outlines the results of a line of 
proposed action and then verifies the actual results to find out whether the decision 
was correct. Operations research actually determines what factors influence the 
state of affairs and tries to measure them, although most of these may be mere 
probabilities or the information may be incimiplctc. All these measurements 
are then incorporated into a generalised situation. It will thus be seen that like 
all sciences and research, operations research deals mure in experiments and 
induction rather than in analysis and deductions. It is for this reason that 
operations rescaich is said, to be a “scientific method” and that is how the term 
“research” has been attached to it. 

Perhaps the best way to understand what is operations research is to follow 
the method of its working. It has been stated above that operations research 
assists management in decision nuiking. It would, however, be naive to think that 
operations research would consider very simple situations such as those where 
management have got full information or have a very limited choice or alternatives 
for decision making, or when they arc fully aware of the results of a contemplated 
course of action. The executive concerned is quite capable of facing and solving 
such problems alone with the help of the simple tools of control and decision 
making available with him. Operations research is, therefore, concerned with 
situations where the following two types of difficulties arise : 

(i) Ntimi'rous alternative courses of action are availabte and the management 
is fully aware of the consequence or result of each of them taken 
separately : The difficulty in such a situation lids in seeking out that 
particular decision which would be the optimum, leading to maximization 
of profits and minimization of costs. Let us consider the example of 
a concern which manufactures a very large variety of products. The 
contribution of each of the products to profiiabilHy can be easily 
computed. Similarly, the demand on machine boun for tiM different 
processes, wastage at each stage of nuinufacture, mailcetfng prospects, !>«• 
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the maximum and minimum sales at a given price, contractual quantity 
required for supply to customers and such other factors can easily 
be determined fairly accurately, for each of the products individually. 
But the real difliculty arises when the question to be faced is how to 
load the entire plant production so that every machine works to 
capacity, all bottlenecks are removed, the market requirements and 
restrictions are met, and in short, the total profit is maximised. Such 
problems are tackled through the technique of. what is known as linear 
programming. The inter-relationship of the large number of variable 
factors is determined through numerous mathematical equations and 
inequalities which when solved give the optimum solution. 

(ii) The result of a course of action is not determinable and the management 
has to deal with probabilities and chances ; Here, in this situation, 
the operations research worker faces the problem by trying to assess 
the probability. This he docs by using the statistical methods of 
probability theory. Situations vhere probabilities arise occur in all 
parts of the activities of an organisation. A comifion example is the 
problem of holding inventory when the supph as well as the demand 
arc uncertain. In order to determine the optimum size of the inventory 
which should be held, operations research assesses the probabilities of 
supply and demand and matches them with the cost of holding the 
stock. Similar problems arise in the purchase of materials when future 
price of raw materials are obscure, or in respect of sales, when the effect 
of an advertising or sales campaign is uncertain. All such problems have 
been gone into by operations research workers who have established 
methods of probing into the uncertainties and of measuring chanccN 
so as to develop dccisK'n-making systems to the best advantage 
of the management. 

Developing a Model. When a scienti-vt deals with a prcblcm. he studies the 
effect of a particular decision taken, throu-h models. Ihus while studying the 
planets, the astronomei builds up a model oi the sol.ir ^ystc-m or to take a more 
concrete example, when an engineer is asked to build a bridge, he builds a mc'del 
of the bridge first. It i' not a physical model but a diagram on paper showing 
what the bridge would be like when fmr'N built. In shoit, incKlels arc 
representations of the real situations (things likely to happen) with the help of 
which scientists can carry out deductions. 

In a similar way, the building of a model showi »g the structural relationship 
among the various factors occui ig in real business situations forms the key point 
of operations research. A mivdcl may be in any form. Depending upon the 
requirements and complexity ol the problem involved, an accounting system, a 
finanaal report, a diagram or a chart like the break-even chart may serve the 
purpose of a m^d. Three basic types of models in use ate : 

(I) Iconic models : These models arc mainly the scaled up or scaled down 
versions of the real thing they represent. For example, the model of a car or ^ 
aeroplane or a chemical model of a particular molecular structure arc iconic 
models since they look what they represent except in size. 
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The main advantage of an iconic model is that because it visually resembles 
the thing it represents, there are practically no problems in translating the 
findings from the model into the real life situation. The disadvantage of such a 
model, however, is that it is difficult to manipulate for experimental purposes. 

(ii) Analogue models : These models use one set of physical properties to 
represent another set. The best example is the analogue computer in which 
different quantities are represented by means of electrical and electronic 
relationships. Analogue models, though less obvious and less concrete than 
the iconic models, arc more versatile and easier to manipulate. 

(iii) Mathematical or symbolic models : Mathematical models use symbols 
and language of mathematics to represent variables and the relationship between 
them. As the name implies, these models are usually set in the form of 
mathematical expressions. 

Mathematical models are more versatile and complex relationships may be 
easily modelled mathematically. The main limitations of these models are that It 
is difficult to relate them to reality and that a knowledge of mathematics is 
needed. 

The usefulness of models is attributable to the following factors : 

(i) Building up a series of Experiments of the real-life situation in order to 
forecast the consequences of various alternatives is time-taking and 
costly. By the time the result is known, the prevailing conditions might 
have changed to such an extent that the entire experimentation becomes 
fruitless. Models highlight real situations without going through 
actual experiments. 

(ii) There is not much scope for carrying out experiments on the basis of 
trial and error in/eal business situations involving complex issues. The 
result of an experiment undertaken on a wrong line may be disastrous. 
With models there is no such risk because in ca.se of failure, the 
business will, after all, go bankrupt on paper only. Through the 
method of what is called .simulation, models may be built up again and 
again to map out the real life situatioas under differing conditions so 
that the best line of action may be selected. 

(iii) Models are more accurate as they do away with abstract factors like 
guess work and intuition. With the assistance now available from 
electronic computers, models can incorporate a vast number of 
alternatives and restrictions and can be built in highly complex 
mathematical forms. 

Classification of the Probtems on Dedshm-makfaig. Operations research 
is required to deal with a large number of decision-making problems in the 
industry. The contents of each of the problems have an individual peculiarity of 
their own, but it wdbld be found that they can be grouped tocher into suitable 
forms or classifications in such a way that the problems in each group have similar 
characteristics. The field of study for the operations research worker is thus 
simplified and but for this classification, it would be a difficult task to study diverse 
probtems arising in innumeraUe indusbies. 
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The classification of the problems may be broadly made under the heads 
mentioned below. In practice, it would be difficult to place a particular problem 
exactly in one or the other of the categories. The list may, therefore, be taken 
only as illustrative to help us in understanding the types of decision*making 
problems that operations research has to tackle. 

(i) Inventory problems. A fruitful field of application of operations research 
is the situation where linking of irregular supply is made with irregular demand. 
Inventory is maintained in order to meet the demands of the customers and to 
keep production flowing. If the size of the inventory is cut down, it may mean 
production bottle-necks and delays, labour ineffectiveness, or loss of orders. On 
the other hand, large inventory locks up useful capital. The cost of keeping 
inventory is, therefore, to be matched against the cost of failure in production or 
loss of orders. A few inventory models were discussed in Chapter 2. 

(ii) Allocation. Problems of allocation arise when a number of demands 
are made on the existing scarce resources and a decision is required to be taken 
as to how best to deploy the resources against the demands. Usually there are 
many different ways available of making the allocation of rcfources, the choice 
being made by reference to some objective which is in some way optimised. The 
picblcm is complicated by the fact that esery division of the resources against a 
particular demand cannot be treated in isolation as there is an interaction ^tween 
the several ways in which the resources can be divided. A simple example of a 
problem of allocation is provided in the case where a large number of customers 
arc to be supplied with a variety of goods, stocked in a number of warehouses, 
and a decision is to be taken as to what goods and in what quantities arc to be 
delivered to the various customers and from which warehouse, so as to minimise 
transport costs. The problem may be further complicated due to certain restraining 
factors. Some customers, for instance, may order for materials of varying qualities, 
or there might be some restrictions on the movcn>cnt of goods on particular routes. 
While simple problems, where (he relationships i.c linear, can be solved by linear 
programming, more complex mathematical techniques aic required for those where 
the variable and constraining factors arc very large and arc not linear. 

The linear programming techniques used for analssing allocation problems 
can be divided into three main groups according to the methods ii.sed for 
solution, viz. Simplex problem. Transportation problem and Assignment 
problem. These arc discussed later in this chapter. 

(iii) Sequencing. In sequencing problems, decision is required as to the 
order in which tasks should be performed. Production scheduling and vehicle 
routing problems arc problems of sequencing Solution to such problems is 
determined with the techniques ot -ctwork analysis (PERT and CPM). 

(iv) Queuing and Waiting models. Problems of queuing involve analysis 
of the demand for a service facility when the service time usually varies from 
customer to customer and where the arrivals for service arc generally irregular, 
causing a <)ueue for service from time to time. In such cases, the main difficulty is 
to properly mrtch the demand wdth service facility ; if the service facility is 
increased, the waiting time for the service will decrease and the demands can 
be met properly, but this would result in the service facility remaining idle at times, 
thus inoeading costs. Providing transport to passengers waiting at bus stops. 



928 


QUANTITATIVE MANAGEMENT ACCOUNTING TECHNIQUES 


prompt service to customers at a shop counter, effective loading or unloading 
of wagons or ships, and batches of items waiting to be processed at a machine 
centre, arc familiar examples of queuing problems. The problems may be solved 
analytically by means of mathematical equations but in complex situations where 
there are series of queues and the arrivals and departures (or service) are 
random, the techniques of simulation are used. 

(v) Routing. The best example of a problem of routing is the case of a 
fleet of transport supplying a large variety of products from a warehouse to a 
large number of customers, at various locations at varying distances from the 
warehouse. The problem is to decide how best the transport should be loaded 
and routed so as to minimize costs. 

(vi) Replacement and maintenance. In the discussion of capital investment 
in a previous chapter, we had seen how action for the replacement of an asset is 
required to be taken when it is no longer economic to prolong its life. The 
determination of the particular time when an existing asset becomes uneconomic 
is a complicated one because a large number of variable factors such as running 
cost, repair cost, and depreciation arc involved. The problem of replacement is 
confined not only to capital assets but it also covers the study of human skill or 
man-power replacement. Generally speaking, replacement problems arise because 
most physical devices arc subject to deterioration in performance and/or random 
failure with the progress of time. Maintenance improves performance and reduces 
the chance of failure and if this maintenance takes the form of replacement, this 
can be done in a planned manner in advance or alternatively only when the failure 
takes place. Thus the objective of replacement model is to weigh the maintenance 
or replacement costs against the costs of breakdowns or failures so as to arrive at 
the minimum cost. 

(vii) Search. Those problems cover those efforts which have less chance 
of resulting in success. Research and development and problems of audit fall 
under this category. 

(viii) Competition and Game Theoiy. Problems in this category include 
market study, sales promotion and selling. Competition problems arc those 
where decisions have to be taken not with reference to situations arising due to 
natural causes, but in face of counter decisions taken by other parties which have 
a different objective. 

We shall refer to some of the above techniques in detail, in later sections of 
this chapter. 

Operations Research and the Cost Accountant. Operations research is a 
potent tool for planning and decision making. Many of the techniques and 
methods in use in operations research are not new. Aijcountants and managers 
have been using scientific and quantitative methods on a large scale. A qualified 
accountant has acquired knowledge about matters likp scientific management, 
probability theory and other statistical methods and the use of different costs for 
different purposes, all of which have an operations researc)i approach. Operations 
research, however, has a bias towards use of mathematical methods and it adopts 
statistical models as basis for analysis. 

Like all other new techniques that have been devebped m the recent years, 
operations research offers a challatge and an opportunity for the accountant. 
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^wrations research is the work of a team of specialists and it is not expected that 
the accountant will take upon himself the entire responsibility for operations 
researdb. Nevertheless he should not lag behind and should always be on the 
dert to play his significant role as a member of the operations research team. 

Operations research workers have to rely on the accountant for most of the 
basic data they use and the success of operations research would solely depend 
upon the accuracy of the information supplied. There should, therefore, be fpll 
co-operation between the operations research specialists and the accountant. The 
latter should hold a key position in the operations research team and should be 
made AiUy responsible for the figures emanating from his department. 

LINEAR PROGRAMMING 

When a business problem contains a number of constraints and interacting 
variable factors, the solution is to be found by determining the optimum plan, i.e. 
the best combination of these factors which would give the desired objectives of 
say, maximization of sales and/or profits, mi’^imization of costs, reduction of idle 
time etc. Linear programming is the mathematical methdU used in such 
circumstances for selecting the optimum plans. Linear programming may be used 
for dealing with a variety of other problems such as determination of optimum 
product mix, sales mix, or material mix, optimum utilization of plants, men and 
other resources and best combination of resources and facilities. 

Linear programming problems would consist of a number of inequalities and 
expressions which, if few in r amber, may be easily solved on the desk 
mathematically or even graphically. But in practice, the number of variable factors 
involved may be very large, necessitating the use of computers to arrive at the 
solution. 

Linear programming approach should have the following basic characteristics : 

(i) Determination of the objective functt'm which is usually maximization 
of profit or minimization of cost. 

(ii) Determination of basic relationship between the objective function 
and the demands on the available resources, specially if there are 
factors limiting or constraining the demands. Linear programming 
assumes that these relationships are linear and are, therefore, capable of 
being showh on a graph as straight lines. Another assumption is that 
all the factors and the relationships are certainties and not probables. 

(HO Determination of alternatives or feasible solutions. 

(iv) Arriving at the optimum solution. 

Linear programming probi. ns which involve only two variables can be 
solved by developing a geometrical model. Three dimensional geometrical models 
can also be devdoped but their graphical solution is diffit^t For problems 
that contain number of variables, the sta n da r d method of simplex computation 
is used. When the ""«*«««■ of variables is too large for manual computation, the 
sii^dn OQiiQNitatlott can be handled by a computer. 

(a) (of geometric 

Lot no the foflowiiig problem which is a typical linear programming 

pcoblom of iwptfaiddnf tho dhlect^ 

» 
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A small scale company manufactures two products, Ti and eadi of whidi is processed in 
two shops, viz. Machining Shop, (M) and Finishing Shop, (F)- One unit of Ti requires 15 hours of 
machining and 24 hours of finishing time. The corresponding requirements for T| are 25 hours 
andll hours. The total available hours per day in the M and F Shops arc 375 and 264 respectively. 
Ti yields a profit of Rs. 18 per unit and Tt, Rs. 16 per unit. How many units of Ti and Tg each, 
should bo produced per day so as to maximize profit 7 

If X}, x, represent units of Ti, T„ the problem can be written in the matrix 
form as follows : — 

(Variables) 

Product Product 

(Xi) (x.) 


Resource 

Demand 

Demand 

Constraint 

M 

15 

25 

375 

F 

24 

n 

264 

Profit 

18 

16 



The problem can also be written in the conventional linear programming 
form as : o 

Maximize Zasl8xi+16x„ {objective fimetion). 

Subject to : 

15xi+25x, < 375 
24xi+llxa < 264 

*1. X, >0 

Z denotes the profit and the expression, Maximize Z=]8xi-|- I6xt, is called 
the objective function. The inequalities, 15xi4 25x2^375 and 24xi-{ llx2<264, 
represent the constraint factors of labour time in M^'and F respectively. Af 
production cannot be negative, the expressions Xj.Xj^O express the non-negativity 
factor of Xt and X 2 . 

The inequalities given above may be represented geometrically as shown in 
the graph in Fig. 19.4. Because Xj, x, ^ 0, it follows that all values of x, and x^ 
will be either zero or positive and so the feasible solutions will lie in the first 
quadrant only. 

The constraint lines are drawn, as explained below : 

If only Tj and no Tj is produced, the maximum number of units of Ti which 
can be machined in M is 375/15=25. If only T, and no Ti is produced, the 
maximum units of Ta machined in M are 375/25= 15. A line drawn between these 
two points outlines the constraint factor, 15xi4 -iSx, < 375. In a linear 
programming problem, all constraint equations are represented by straight lines, 
and so only two points are necessary to plot the line. Sinoe this is a “less than or 
equal to” constraint, any point lying on or below and to the left of this line will 
satisfy this inequality and the solution will lie somewh^e in the region bounded 
by it. In the case of a “greater than or equal to” cofstraint, any point on the 
line or above and to the right of the equality line will ittisfy the codstreint. The 
line for the second constraint, 24xi-f 11x2^264 is drgwn in a xiiwiiur manner. 
Thus the feasible solutions will lie in the dark shaded area bounded by the 
two straight lines, 15xi-i-25x,«375 and 24x,-|-lU,-264. (The constraint 
Imes may be drawn more conveniently if the equatloni an in the 
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form, 

E D 


>1, i.e. as follows : 
25^15 ’11^24 



Fig. 19.4. Graphical solution of L.P. Problems (Maximisation) 

The objective function, 18xi+I6x2, can be converted into an equation for a 
straight line by assigning any value for Z. Different values are assigned for Z and 
straight lines Zq, Zi, Z, and Zj, which are parallel lines having successive 
ascending values of Z, are drawn. Obviousiv Zg, Zj and Zj are not the maximum 
value because each of them can be moved uc and still lie in the feasible region. 
The line Z, cannot be moved up any further as then it will be pushed out of the 
feasible region and so Z, is the maximum value of Z and the feasible solution 
which yields this maximum value is comer b of the feasible region. The 
co-ordinates of h, as read from the graph, are (5.7, 11.6). Substituting these 
values of Xi and Xg in the objective function, the maximum profit is found to be 

(5.7x18)+(11.6x16)=R8. 288.2 

This can be proved by solving the two equations : 24xi-i-llxj=264 and 
lSxi-(-2Sxg=375 and substituting the v^ues of Xi and x, in the objective function. 

This can be proved flirtlv r, thus : 

We know that the solution lies at any one of the comers, 0, a, b, or c. O^e 
theory rdating to this has not been discussed in this text.) The profits at each of 
the points are as follows 



Point 

ft-ofit 

0, 

(0.0) 

0 

a. 

(0. 15) 

0x18+15x16 «Rs. 240 

b. 

(5.7, 11.6) 

5.7x18+11.6x16 «=R8. 288.2 

c* 

(11,0) 

11x18+0x16 -Rs. 198 
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The above problem envisages two constraints. The solution can be obtained 
in a similar manner for any number of constraints provided the lines drawn to 
represent each of the constraints do not make the graph too clumsy. 

Let us now take another objective Ainction, Z»3xi+SX|. From the gri^ 
in Fig 19.5. it will be seen that the line for this function coincides with the line for 
the equation, 15xi+25xa=375. The solution to the revised problem is, 
therefore, not unique as any set of points lying on the line <zb will satisfy all the 
constraints. 



There may be other' situations such as when the lines representing the 
constraints diverge on the right hand side of the graph or are parallel to one 
another. In the former case, no polygon can be constructed and the solution is 
unbounded, while in the latter case, there does not exist any feasible solution. It 
may so happen that some of the constraint lines in a problem may fdl outside the 
polygon, lliese indicate redundant rdationships which do not take part in the 
solution and are automatically eliminated from the system. 

Problems of minimization. Linear programming problems in which the 
objective function is to be minimized, e.g. when the objective is to minimize costs 
can also be solved grafducally in a manner similar to the one adopted for the 
maximisation problem, provided only two variaUes are involved. 

Let us consider the following problem of minimizatioii : 


2xj+ X, 

> 

40 

Xl+ X| 

< 

40 

14xi+40x, 

> 560 

*1 

> 

24 

Xi.Xs 

> 

0 


Minimize Zs>27xt+23X|i 

The geometrical rqiiresentatkm of the above pfobtani has beeit shown in 
Fig. 19.d. ItwillbescenthattheniinimiimvalueofZisZinwttfaeininimimkisat 
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the poiiit b (16, 8) of the polygon, the value of which is, (27x 16+23 x8)=.616. 
It may be noted that in the inequalities 2xi+x,>40 and 14Xj+4<ht,>560, 
the oonstraint factors will always be not less than 40 and 560 respectively so that 
points lying <m or above (but not below) the lines wiU satisfy these mequaUties. 

*21 



Fig. 19.6. Minimisation Problem 

Shadow price. We have seen that the solutions to the above mentioned 
{M’oblems of ^ear programming provide the best choice, which may maximize 
profits or minimize costs under the existing constraints. If, however, the constraints 
are removed or relaxed to some extent, the profit would go up. The 'cost' of the 
constraint, comm only known as the shadow price of the constraint, is ^the 
additirmal profit that will be (renerated if one or more units of the constraints 
were rdax^. Thus, by showuig the additional profit generated by relaxing a 
constraint, the shadow price sets an upper limit on the cost to acquire one more 
Ottit of a constraining factor. The shadow price can be shown graphically. For 
in the problem in Page 930, if the constraint of hours in the Machining 
Shop is relaxed and 75 more hours are made available, the constraint becomes 
lSxi+25xa<450. The new constraint line has been drawn in the graph in Fig. 
19.7. It will be seen that the optimum solution now moves to (3.8, 15.7) and the 
optimum profit is 3.8xl8+I5.7xl6s>319.6 and the improvement in profit is 
31.4 (U., 319.6~288.2). 
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The shadow price of the coostraiat in M is Rs. 31.4 per 75 hours. This would 
mean that 75 more hours may be made available provided the cost of additii'Miat 
wages involved does not exc^ Rs. 31.4. As obviously, skilled labour at such 
a low rate may not be available, the shadow price indicates that it is not worth 
while removing the constraint 



The shadow price of the other constraint may also be calculated in a similar 
manner. 

(b) Simplex method 

If there are numerous.constraints and variables in a linear programming 
problem, the simplex method is used for arriving at the optimal solution. The 
method is an algebraic iterative procedure, moving step by step, from a given 
extreme point in the feasible solution area to the optimal extreme point. It will be 
seen that the graphical method, discussed earlier, is also a similar iterative process 
and in fact, no procedure has yet been found which will solve a linear progr amming 
problem in one single step or through set formulae. Simplex method is nowadays 
the most widely used method for solving linear programming problems. 

The theory of the simplex method will not be considered In this text We 
discuss the tableau format for computation which i$ helpful when the 
calculations are to be made manually. Let us consider the following problem : 

EXAMPLE 19.3. 

J 

A numufacturiiig firm has discontinued production of a certain un|]|mfitable line, and this has 
created considerabie excess production capacity. Management is considlrina to devote this excess 
capadty to produce one or more of the three products, 1,2 and 3. The available cxoesscmacity on 
the machines whiA tniiht limit output, is swnniarised in the following Ule : 

MacMoe Types Available excess capacity 

Qn madiine hours par werit) 

250 
130 
50 


Mllliim machine 

Latha 

winiwr 
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The number ot machine hours required for each unit of the respective products is given 
below : 


Machine Type 


Capacity Requirement 
(in machine hours per unit) 


Milling machine 

lathe 

Orinder 


Product 1 

Product 2 

Product 

8 

2 

3 

4 

3 

0 

2 

0 

1 


The per unit contribution would be Rs. 20 , Rs. 6 and Rs. 8 respectively for products 1 , 2 and 3. 

(i) Formulate the problem mathematically ; 

(ii) How much of each of the three products the firm should produce and sell in order to 
maximise the contribution ? 

(iii) Determine the maximum contribution. 


ANSWER : 


(/. C. fV. A., nnal) 


(In solving the problem, elaborate discussion has been made at each stage, in order to e xplain 
the application of simplex method.) 

If each unit of products 1,2 and 3 is denoted by x,, Xj and Xj rcspectivcV> the problem can be 
put in the following mathematical form : 

Maximise contribution, Z ~ 20xi -I 6 xi + 8 x, 

Sutject to the constraints 

8Xi + 2x, + 3x, < 250 

4x, + 3x, ^ 150 

2xi + X, ^ 50 

Xt, X|, Xt ^ 0 (i.e. Xt, Xt, X) are all ^tsitive) 

The first step in solving the problem by simplex method is to convert the 
inequalities into equalities. Taking the first inequality, 8x,.4-2x2+3xs<2S0, we 
find that there may be two possible situations, viz. 8xi {-2x2+ 3X3 is either equal 
to 250 or less than 250 . In the latter case, the left and right hand sides of the 
inequality can be balanced if we add another nim-negative variable, say on the 
left hand side, Thus, 

8 x 1 + 2xi + 3x, + S, ^ 250 ; where 0 ^ S, < 250 
The added variable is known as slack variable and here, it represents the hours 
unutilised. As we shall see later, in an equality having a greater than or equal to 
(^) sign, the variable, called the surplus variable, would be deducted. This would 
represent the hours not available. Since the hours not utilised or not available 
would not be worked, these slack or surplus variables have 0 contribution. 

In a similar manner if we add two other non-negative variables S 3 and S, one 
each to the other inequalities, the system is converted into equations as follows ; 
Maximise Z =• 20xi -1- 6 x 3 -1- 8 x» ‘ OS, 4- OS, - 1 - OSi 
Subieetto : 

8 X 1 -I- 2x, + 3x, + S, - 250 
4xi + 3x, + S, - 150 

2x, + X, + S, - 50 

Converting the inequalities into equalities by adding slack variables makes 
the solution of the problem easier. At the same time, it does not affect the 
optimum solution so long as the slack variables are given zero coefficient in the 
ottfective Ibnction. This would mean that all the slack variables have zero 
contribution. Since no manager would like to waste resources on a zero 
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ooBtritxitiott produotioo, he will ignore the slack variable even if the optimum 
solution gives some value for it and this value will merely indicate the quantity 
of die lesouroes not being utilized. 

[FbrZa</S/<b<,8ladc variable rq^resents the waste involved in the particular 
phase of the system modelled by the eemstraint, say, hours avaihdib but not 
used. 

For£ai|X|>b(,suridu8 variable rqnesents excess inimt into the partieular 
phase of the system moddUed by the constraint; say, surplus {uoductitm over and 
above needed to meet a contract. While slack variaUes are added to the left hand 
side die equation, surplus variables are deducted from the left hand side. 

Artificial variable is added to the left hand side in each equatimi that does 
not contain a slack variable. Thus each equation wiU have eithCT a slack variable 
or an artificial variable. It may be noted t^t although slack and surplus variables 
do not alto^ the nature of the constraint and objective, an artificial variable does 
iqiresents severe penalty incurred for making a unit assignment to the 
constraint. 

Artificial variables are incorporated in the objective function with a large 
positive coefficient for a minimisation programme or a very large negative 
coefficient in a maximisation programme, with the symbols .4: M. Thus M 
represents severe penalty incurred for making a unit assignment to the constraint 
variable. In solving problems manually, the penalty costs may be left as d: M ; 
in c omp uter programming, M is usually assigned three or four times the magnitude 
of any other largest figure in the programme.] 

The next step is to write the initial (i.e. the first) tableau in the matrix form to 
give the feasible solution, as shown in Fig. 19.8. First, all the variables including 
the slack variables are marked on the top row (called the variable row) of the 
tableau. Next, the coefficients of the variables in each equation are noted in each 
variable column. As each of the slack variables appears in only one equation, 
the coeflkient of each of these variables is 1 in one equation and 0 in the rest. The 
matrix the slack variables is thus an indentity, i.e. a square matrix with a diagonal 
of plus ones, and all the other elements zero. 

There are three more columns in the matrix, viz. x« on the extreme right and 
xi and c< on the 1^ hand side. In column Xo (designated the constant column or 
current solution column), the constants (i.e. values) of eacdi equation are inserted. 
The significance of columns xi and C| is explained later. 



Cj 

Feasible So IttUon 






5. 

S, 

S, 

U 

■■ 


HEHi 

1 


0 

290 

'kIH 




1 


ISO 

Im 

mom 

1 

0 

0 

■■■ y ■ 

1 

so 


20 6 

0 0 

0 0 

20 6 

t 

BawriagVsfleble 


8 0 0 0 

0 250 ISO' SO (Z« 250X0 -t- ISO 

0 0 0 0 XO+5OX0-0) 

8 0 0 0 

(250/8 (ISOifn ^ 8 
• 31.25) - « m, Ospwthii variable 
^ « W 4S(W * 25) 


I>If.l9J. nratTMau 
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Ttlie objective row, Cj is inserted next, i.e. the coefficients of the variables in 
the objective function are placed in the appropriate columns of the tableau. This 
row indicsdes the net c<mtribution from each of the variables and remains unchanged 
in idl the iterations. As the objective function for the simplex must conbun aU 
todu^ng the slack variables, we may write this fimetkm aa 
Tfktt + + 8x, + OSi + OS, + 0S„ by assigning zero as the coefficient of 

eadi of the slack variables Si, S, and S,. This does not change the value of the 
operation. 

[The fu nd a me ntal theorem in the simplex method states that if there are k 
variables and m inequilities (or m converted equations), the set of variables which 
will maximise the objective function must possess k elements which are zero. The 
procedure for finding a feasible solution is to choose k of the (k + m) points and 
assign them zero value. The equations are then solved for the remaining m points. 
The fSeasible solution is then tested for optimali y (as per the method described later) 
and if it is found to be non-optimal, another set of k points are chosen and a 
different feasible solution with improved Zj worked out. Eventually, by proceeding 
in steps from one feasible solution to another, the optimal solution is arrived at.] 

Reverting to the problem, the feasible solution is read off by selecting the 
zero variables, i.e. the variables other than those whose columns contain one 1 
and the rest zeros. Thus we set x^, x, and x, at zero (i.e. all variables except the 
indentity are set to zero), so that Si = 2S0, Sg 1 50 and s, = SO. The non-zero 
variables, Sj, S, and S, are now placed in column x< (which denotes the basic 
variables in the solution) and .heir corresponding values, i.e. their coefficients in 
Z representing the gross contribution of each (here, zero in each case), are jdaced 
in the objective column C}. With the non-zero or slack variables having the 
foregoing values, x^, x, and x, must all be equal to zero. m 

The next step is to complete the row Zj, each element of which is<^iC).x</. 
Here m 3 and all the valuer of Zj are eoiial to zero because c< is zero in eai^ 
ca se. The final step in the completion of e first feasible solution tableau is to 
pla cp the row C/ — Zj which is called the index row. This row indicates the net 
contribution from each variable. 

The feasible solution is now tested for optimality in the following manner. 
The solution arrived at is obviously not the optimum solution since X|,x,andx,=:0 
and the profit is also = 0. The general rule for a tableau to represent an 
optimal solution is that with the exception of column x„ no value of Cj - Zj in 
any column of the index row should be positive. (If the values of Zj - Cj in the 
index row are taken, the test for optimality would be that there should be no 
n^ative values in any column of the index row.) If none of the values are positive 
but if any are zero, it shows that the solution is not unique and other optinud 
solutions exist with the same value of Z. Here, the columns Xx, x, and x, contain 
positive values in the index row which shows that the optimal solution has not 
been arrived at and so, we have to proceed to the next step of improving the solution. 

We have now to choose another set of variables and assign zero value to 
f yb In short, the procedure will be to make one of the zero value variables of 
the first stage as non-zero ; this is called the entering variable. To compensate, 
one oi the noa*aero variaWes becomes zero in the process ; this is called the 
variable. For selecting the entering and departing variables, wo have 
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first to detennine the key or pivot column and the key or pivot row. The pivot 
oohimn indicates the entering variable and the pivot row the departing variable ; 
at the intersection of the two, lies the pivot number or key element A basic 
method to arrive at the optimum in the least niunber of steps is to select the pivot 
column as the one that contains the highest positive value in the index row, meaning 
thereby the variable which gives the highest net contribution. Here, column Xi 
having 20 in the index row. is the pivot column and the entering variable is Xx. In 
general, the entering variable should have the following properties : — 

(i) It should be zero in the {uresent tableau ; 

(ii) C/ - Z] should be 0 ; and 

(iii) At least one of the elements in the column for the entering variable 
must be greater than zero. 

If two or more columns have the same highest positive value, i.e. the same 
net contribution, any one of these may be selected as the pivot column. It should, 
however, be tested whether the selection of any one particular column improves 
Z ; if not, another column having the same positive value should be chosen. 

Now to deterntine the pivot row and the departing variable, each of the 
current values (xq) is divided by the corresponding values in the pivot column 
and the row with the lowest quotient is select^ as the pivot row ; thus. 




Xt 

Xo -- ^1 


(Basic 

(Current 

(Pivot 

(Quotient) 


variable) 

value) 

column value) 



S. 

250 

8 

31.25 


s. 

ISO 

4 

37 50 


S. 

50 

2 

25 

(Minimum) 


The above table indicates the limitation that the available machine hours 
allow only 31.25, 37.50 and 25 units of (Product l)to be processed through Milling 
Machine, Lathe and Grindbr respectively but out of these, only 25 units (the 
smallest of the limits) of Xi can be completely manufactured using up all the available 
capacity of the Grinder. 

Tbus row S, is the pivot row and vwiable Xx is the departing variable which is 
to become zero in the next iteration. 

Preparation of the second iteration tableau is now taken up. First, the 
variable and objective columns, x< and ci are set up. These columns are copied 
from the previous iteration, except for the pivot row, and the items from the pivot 
row are replaced by those from the pivot column. Thus S, and 0 go out and Xi 
and 20 (i.e. its objective row value) come in. 

The next operation is to calculate the new coeflScient mgtrix by suitable row 
tolerations in such a maimer that the key element becomes 1 and elements of the 
pivot column are each zero. The new iteration values to be placed in each column 
of the pivot row is the quotient of the value in the pivot row divided by the pivok 
number (in this case, 2). It is obvious that by this process, we always obtain 1 
as the rqilaoement of the k^ dement 

X| Xt X* S| S| S| 
Phot row values 50 2 0 1 0 0 1 

New iteration values 25 I 0 ) 0 0 f 

Computation of the iteration vdues in a rpw, other dian the pivot row, is 
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made subtracting iqq>ropriate multiple or sub-multiple values of the row elements 
from the corresponding values in the new iteration in the pivot row. The multiples 
and sub-moltiides are calculated in such a way as to obtain zero in the row position 
in the pivot column. 

The index row, C/ — Z) and the second tableau are formed, as shown in 
Fig. 19.9. There is no change in the row Q. As already explained earlier, the 
values in row Z/ are obtained by summing the products of each column dement 
with the corresponding values of C^. Thus, 
for column Xt, Z 50 x 0 + 50 x 0 + 25 x 20 — 500 
x„ Z=-= 0 X 0 4 0 X 0 + 1 X 20 - 20 

x„Z«2x0+3 x0 + 0x20=.0 
x*,Z» - 1 X 0 (- (-2) X 0 + I X 20= 10 
S„Z-= 1 X 0 + 0 X 0 + 0 V 20- 0 
S„Z-= 0 X 0 + 1 •- 0 + 0 ^ 20 0 

S„Z=» - 4 X 0 + (- 2) < 0 ! i X 20= 10 


xi 

<1 

Xi 

Xx 

Xi 

s. 

s> 

s> 

au XO 

Si 

0 

0 

2 

■ 1 

1 

H3III 

-4 

m 

S] 

0 

0 

HI 

-2 

0 

1 

••2 

so 

X| 

20 


0 

Ml 

0 


% 

25 



20 

6 

8 

0 

0 

0 



Zj 

20 

0 

10 

0 

0 

10 

soo 


Cj-Zj 

0 


-2 

0 


-10 



Fig. 19.9, Second Tableau 

Since the index row, Cj - Zj in the second tableau still contains a positive 
value, optimum solution has not been reached and so further improvement in the 
solution can be made. The process of iteration is, therefore, continued and in a 
yiTwilnr mannftr the third tableau (Fig. 19.10 is set up. Since this tableau also 
contains a positive value in the index row, ti'i. process is continued to form the 
fourth tableau (Fig. 19.10). 
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Xl 

20 

■ 

n 

D 

b 

mm 

0 b 

25 



c, 



6 

8 

B 

0 0 






20 

6 

6 

n 

2 6 




q-2i 


UQHH 

0 


04 

-2 -6 




Q 


Xi 


Xi 

Si 

s. 

s. 

Xt 

Km 

s 

0 

0 


1 

3 

-2 

-8 

SO 

••• 

Xt 

6 

0 

1 


0 

2 


-6 

so 


20 

1 

0 


0 


1 

1 

0 


q 

Zi 

20 

20 

< 

6 


8 

8 

0 

6 

0 

2 

0 

0 

700 


Q~2a 

0 

0 


0 

-6 

-2 

0 



Hg. 19,10. Third and fourth Tableau— Optimum Sdutkm 
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Since the index row, C/ - Zy in the fourth iteratiim does not ctmtain any 
positive value, the optimum solution has now been readied. (Hie prooesi of 
iteration would have been continued otherwise.) Intmpietations of the final 
tableau are as follows : 

1. The optimum product mix consists of 50 units of Product 3 and SO units of 
Product 2. There is no production of Product 1 since this would yield tero jvofit 

2. The optimum profit is Rs. 700. 

3. The values in the column x« against the slack variables indicate the 
under-utilised capacities. Here there is no und^-utilised capacity. 

4. The shadow costs of X| and Xg are 6 and 2 respectively. 

The following examples will further illustrate the simplex method and the 
interpretation of the final solution : 


EXAMPLE 19.4. 


(a) The following details are taken from the forecasts fiv 1979 of XYZ Limited. 

Thousands of units 


Sales demand : 

Super de luxe mOUel (x,) 
De luxe model (X|) 
Export model (x,) 


per annum, maximum 
SOO 
750 
400 


Production : 

Two production facilities are required, machining and assembly, and these are common to 


ead) model. 


Capacity in each facility is limited by the number of direct labour hours available. 



Direct labourp 

Direct labour hours. 


total hours 

per unit for each 


available 

w model 


(in millions) 

Xt X, 

Madtiaiog 

1.4 

0.3 O.S 1.0 

Assembly 

1.2 

0.3 0.5 2.0 

Contribution, estimated to be : 


Amount per thousand 

Model 


units in t 



1,500 

Xt 


1,300 



2,500 


You are required, using the above information, to set up the first tableau of a linear 
programme to determine the product mix whidi will maximise total contribution and then to 
complete the first iteration only. 

(b) Interpret the follomng tableau, ^ven that it is the final s(4ution to the above problem. 
The s variables (s,, St> Si< Ut *•) relate to the oonstisdnts in the same sequence as presented in (a) 
above. 


Si 

s* 


>1 

it 

St 

Sfi 

S| 

bp 

1 

0 

0 

1 

0 

0 

n 

0 


0 




mSm 

1 

WM 


1115 

0 

n 

1 


Bg| 


0 

BS 

287.5 

0 

e 

0 

-0.25 

~0J» 

0 

1 


487.5 

0 

1 

0 

0 

1 

0 

0 

0 

750 

0 

0 

B 

-875 

-675 

0 

0 

-1450 

-2,443.750 


(f. c M. 4^ ft, n 
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ANSWER: 

(•) The pniblcin is : 

Maiimise Z- l^Xi + l,300x, + 2.500x, 
SobiiccC to the restraints ; 
x*<5CK) 
at<750 
x»<400 

0.5X| 4- O.Sxi + X, < 1,400 
0.5xi + 0.5x. + 2x, 1,200 

(in thousands of units) 

The Initial simplex tableau is ; 




1 

0 

0 

0.5 

0.5 


0 

1 

0 

0.5 

0.5 


0 

0 

KKE) 

1 

2 


1 

0 

0 

0 

0 


0 

1 

0 

0 

0 


0 

0 

1 

0 

0 


0 

0 

0 

1 

0 


0 

0 

0 

0 

1 


500 

750 

400 

1,400 

1,200 


-1,500 -1,300 - 2,500 0 0 0 0 0 •© 

Wheie Si, S|, $•, §4, Si are the slack variables introduced into the 5 constraints. 


The second tableau is produced as follows : 



X| 

Xi 

Si 



Sg 

Si 

Xg 

1 

0 

0 

1 

0 

0 

0 

0 

500 

0 

1 

0 

0 

1 

0 

0 

0 

750 

0 

0 

1 

0 

0 

1 

0 

0 

400 

0.5 

0.5 

0 

0 

0 

-1 

1 

0 

1,000 

0.5 

0.5 

0 

0 

0 

-2 

0 

1 

400 

-1.500 

-1,300 

0 

0 

0 

-2,500 

0 

0 

1,000,000 


(b) The interpretations are as follows : 

ii) The solution to the problem is 

x,r 500,000, x,- 750,000 and X,- 287,‘^00 
Contribution ^ £ 2,443,750 

(ii) The slack variables assume the following values : 

Si »- 0, Sg 0, Sg ^ 1 12.5, Sg ~ 487,^ and Sg — 0 
Ihis implies that : 

the production of (he export model (<g) is 1 12,500 units short of the maxtinura 
denuuxl,and 

there are 487,500 hours of machining time not utilised. 

(iii) The shadow prices associateo with the first constraint (demand for Xi, Super deluxe 
model), the second constraint (demand for Xg, De luxe model,) and the fifth 
constraint (Assembly production capacit)) are 875,675 and 1,250 respectively. 
This implies that : 

(a) If the maximum demand for the super deluxe model could be increased 
1,000 units, an additional contribution of i 875 could be obtained ; 

(b) If the maximum demand for the deluxe model could be increased by 
1,000 nnlts. an addilkmat oontribution of £ 675 could be obtained ; 

(o) If an additfonal 1,000 hours of assembly time could be provided, an 
addMonal contribution of £ 1»250 could be obtained. 
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EXAMPLE 19.5. 

A company possesses two manufacturing plants, each of which can produce three products, 
x,y.z from a common raw material. However, the proportions in which the products aiediflRrreiit 
in eadi plant and so aie the plants operating costs per hour. Datg on production per hour and 
costs are given below, together with current orders in band foi each product. 


Plant A 
i*lantB 

Orders on hand 


X 

2 

4 

50 


Product 

y 

4 

3 

24 


z 

3 

2 

60 


Operating cost per hour 
Rs. 

9 

10 


You are required to use the simplex method to find the number of^oduction hours needed to 
fulfill the orders on hand at minimum costs. (/. C fV, Fmai) 


ANSWER : 

If Xt and Xi be the number of operating hours used in Plant A and Plant B respectively, the 
problem will be formulated as follows ; — 

Minimise cost. Z » 9xi lOxi, subject to. 

2xi + 4x, > 50(or X, -f 2x, > 25) 

4xi + 3x, > 24 
3X| + 2X| > 60 

*!• Xi > 0 

Introducing surplus vai tables. S|, S|. and s, and artificial variables. A^. At and Ai, 
the equations will be. 

Minimise Z =» 9xi -f lOxt -f Os^ + Osj f Osj + MAj + MA, I MA,. subject to ; 

Xi "i* 2Xi 4" Ai — Si *« 25 
4xi-l-3Xff A,-Si= 24 
3xi + 2X| + Ai — Si = 60 

The Simplex Tableau will be 


*i 


*1 

*1 

s, 

s, 

s, 

A, 

Aj 

Ai 



A| 

M 

JL 

2 

-1 

HBfl 

MM 

0 


0 

25 

125/1 «25| 

Ai 

M 

0 

3 


-I 

■1 

0 

t 


24 

|24/4=6| 

A, 

M 

3 

2* 

0 

0 

-1 

0 


1 

60 

(60/3=201 


9 

9 

10 

0 

0 

0 

M 

M 

M 





8M 

7M 

-M 

-M 

-M 

M 

M 

M 

109M 



cr? 

OyfiM 10-7M 

M 

M 

M 

0 

0 

0 



The subsequent tableau will be 









*i 

Ci 

*1 


■n 


s. 

A, 

Aj 

Aj 

X* 


A, 

M 

m 

V4 

-1 


n 

1 


0 

19 

19/W=76 

X| 

9 

1 

% 

0 

-Vfc 


0 

% 

0 

6 


A> 

M 

0 

-Vi 

mol 


-1 

0 


1 

42 

(42/W=56| 


Cj 

9 

10 

0 

0 

0 

M 

M 

M 




23 

9 

M+»’A 

“M 

M-V4 

-M 

M 

-M+V* 

M 




9-9 

0 

W4-M 

M 


M 

0 

2M-»/4 

0 



A| 

M 

moil 


-1 

0 

•/» 

1 

0 

“Vi 

5 

|5/%='y.| 

*• 

9 

1 



0 

-•/> 

0 


'/> 

20 

l20/y»»30| 

S. 

0 

mQi 

-V* 

0 

1 

-Vj 

0 

-I 

V, 

56 



9 

9 

10 

JO 

0 

0 

M 


M 



* 

9 

9 


-M 

0 

VM 

M 

0 

•>iM+3 


SM4-IB0 


-9-9 

0 



VAf 

0 

M 

VjM“3 





HQI 

m 

ea 

MM 



0 ^ 

“Vi. 

*»/. 










0 

H 



PH 

■9 


■n 


wtM 




% 




9 

9 

19 

HHH 

0 

H!9li 

M 

M 

M 




2a 

9 

10 

-a 

0 

-a 

3 

0 

a 

195 



_£t:9 

moil 

0 

3 

HHjHI 

a 

M-3 

M 

M 
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Since CJ— Bj in columns are positive, the optimal solution is now reached, as follows ; 

Plant A 35/2 hours 

Plant B 15/4 hours 

Minimum cost Rs, 195 

The solution shows furdier that Plant B has a surplus capacity of 229/4 hours and that 
the costs of products x and y are 3 aiul 2 respectively per hour. 

lo solving certain problems by the simplex method, it is found that at a stage, 
the iteration arrived at is the same as one of the earlier iterations. No solution is 
possible for such problems and this phenomenon is known as cycling. Cycling 
is a characteristic of degeneracy which is discussed later in this chapter. 

Basically, the simplex method is a maximising technique but this can also be 
used for solving problems of minimisation. For this purpose, if the objective 
function, Z is to be minimized, it would he regarded as merely a problem of 
maximising (-) Z. 

The simplex routine cannot start if some of the constant terms are negative 
because in such a case, the solution will contain a negativu co*ordinate and thus 
will not be feasible. To solve the problem, we have to find a feasible solution 
*omehow. Generally, an artificial positive variable, which is not greater than the 
slack variable, is introduced. For example, if the given restrictions are ; 

Xi + X| + X, ^ 6 

— 2x, — Xi + X| < -4 

Introducing the slack variables, X4 and x«, the restrictions become, 

Xi H X, + X* + x* “ 6 
— 2xj — X, + X, ^ X, =» —4 

The solution would be (0. 0, 0, 6. -4), i.c. a non-feasible solution. An 
artificial variable x«, which is positive but not greater than x&, is introduced. The 
restrictions now will be, 

X, I Xi I X, I X4 6 

— 2x, - Xj t X, 1 X, - x« - — 4 

or X, I- X, I X, ' X, <* 

2xi i X, -- X, \» < X, 4 

The first tableau will be written as follows : 

Xi Xj Xg X* Xa Xg Xo 

_ j j ,006 

^ 2 -I 0 -I I ^ -4 


The artificial variable .* is selected as the vi«.i*arting variable and the entering 
variable is chosen carefully to be one of the original variables, Xj, x^. or X3 so that 
thi» choice yields a transformed matrix with a non-negati\e column. Here, Xj is 
selected as the entering variable and the next tableau becomes : 


x« 

Striution 


X, X, 


1 0 

2 1 


0 4 


Xa X* x* x« x# 


-2 -1-112 

-1 0-114 


0 2 0 0 
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Tlus solution is feasible and the usual simjdex routine may be continued to 
find the optimum solution. 

Dtsal Problem. The simplex problems that we have dealt with so far are 
those a class known as the primal problem. Ihe primal problem is the outcome 
of the juimary relationship normally observed v^ien the bvic facts presented are 
analysed. For every primal problem there is a related dual proUem. The dual 
problem may be set up either from the primal or directly from the original data 
from which the primal was set. We have seen that a maximisation problem can be 
oemverted into a minimisation in^blem by changing the rows and columns 
matrix. If the primal problem is of maximisation, the converted minimisation 
problem would be the dual problem. Similarly if the minimisation problem is 
considered to be the primal, the converted maximisation problem would be the 
dual problem. 

The optimal solution to the dual problem is identical to that of the primal 
problem so far as the evaluation of the objective function is concerned. The 
number of constraints and variables in the du^ problem are different from that in 
the primal. Hence f' the primal problem consists of large number of constraints 
and variables, it will easier and hence desirable to solve its dual problem. 

The dual problem is illustrated in the example given below : 

EXAMPLE 19.6. 

A diet conscious housewife wishes to ensure certain minimuin intake of vitamins A, B and C 
for the family. The minimum daily (quantity) needs of the vitamins A, B and C for the family at e 
respectively 30, 20 and 16 units. For the supply of these minimum vitamin requirements, the 
housewife relics on two fresh foods. The 6rst one provides 7, 5 and 2 units of the three vitamins per 
gram respectively and the second one provides 2, 4 and 8 units of the same three vitamins per gram 
of the fo^tuff respectively. The first food costs Rs. 3 per gram and the second Rs. 2 per gram 
The problem is how many gran» of each foodstuff should the housewife buy every day to keep her 
food bill as low as possible. 

(i) Formulate the underlying L.P. proUem. 

(ii) Write the ‘Dual’ problem. 

(iii) Solve the ‘Dual’ problem by using the simplex method. 

(iv) Solve the primal problem graphically. 

(v) Interpret the dual problem and its solution. (l.C. tt’.A., Fuiaf) 

ANSWER : 

(i) The primal problem is to minimise the cost function ; 

If F| and F, denote one unit of each of the foods. 

Objective : Minimise C - 3F,+2F» : 

Subject to, 

7F,+2F, > 30 
5F,+4F, > 20 
2F,+8F, > 16 
F,>0,F,> 0 

(H) The dual problem will be the maximising ftmetion ; 

If Zt, Xt and x« denote one unit of Yitamins A, B and d respectively. 

Ofaj^ve : Maximise Z*30ki+20xi+16x« 

Subject to, 

7x,+Sx«+2^ < 3 
Z^-fdxt+SXt ^ 2 
Xi»*s,*s^ ® 
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(The dian^s in converting the primal to dual problem arc as follows 

1 • ^ The minimising (maximising) objective function of the primal is changed into maximising 
(minimising) function. In the given problem, the objective function of the primal is to minimise 
cost, whereas in the dual, the objective is to maximise the proht (here, the vitamin intake). 

2. For each constraint in the primal, a dual variable is defined, hor Fi and F» in the 
problem, the dual variables are Xi and x,. 

3. The right hand side constants of the primal (30, 20 and 16) are the coefficients of the 
objective function of the dual. 

4. The constraints of the dual arc formed by transposing the coefficients of the primal 
(7, 5 and 2 and 2, 4 and 8) and the r'ght hand side values of the dual are the coefl'icients of the 
objective function of the primal (3 and 2). 

5. The signs of the constraint ^ (or of the primal arc reversed to ^ (or >) in the 
dual.) 

(ill) The initial tableau for solving the dual problem by the simplex method will be as 


follows 









Cl 

Xi 

Xs 

X3 



Xo 


0 

7 

5 

2 

1 

0 

3 


0 

2 

4 

8 

0 

1 

2 

c-j 


30 

20 

16 

“0 • 

0 


Zj 


0 

0 

0 

0 

0 


Zj-Cj 


-30 

-20 

-16 

0 

0 




t 



1 

V 



The second and third tableau will be : 





X/ 

C| 


Xh 

X8 


^2 

X, 


30 

1 

5/7 

in 

1,7 

0 

3/7 


0 

0 

IK 7 

52 7 

(~)2 7 

1 

8/7 

<^'j 


30 

20 

16 

0 

0 


Zj 


30 

150,7 

607 

30 7 

0 

90/7 

Zj C j 


0 

10/7 

-5*^ ” * 

30/7 

0 ; 


Xl 

30 

1 

8 13 

0 

2 n 

-1,26 

20/52 

Xf 

16 

0 

‘»/26 

1 

1 26 

7,52 

8/52 



30 

20 

16 

0 

0 


Zj 


30 

24 

16 

4 

1 

14 

Zj- Cj 


0 

4 

0 

4 

1 


Sincjc there arc no negative values for 7j ~ 

Cj in th^ 

last tableau, this gives the optimum 


solution, which is Rs. 14 as the maximum cost. 

(iv) The graphical solution to the primal pn^blcm is left as an exercise for the student. It 
Will be seen that the solution is 4 and F,- 1 and the min»mum cost is Rs. 14. i.e. the same as 
the one for the dual problem. 

(v) The primal problem can also soKcd by the simplex method It will be seen that 
there will be tlirce sla^ variables and three artificial sanahlcs m the imi-al tableau so that the 
final solution will be arrived at by a lengthy priKcss of scscral itcrat oiis Iho dual problem 
which involves only two slack variables, needs only a few s*cps to an nc at the opt mum <^olution. 

transportation (OR DISTRlBimON) PROBLEM 

Aa stated before, transportatioa problems are allocation problems which 
constitute a sub'daas of linear programming problems. These are also called 
Uistribotios proUems. A typical transportation problem is described in the next 
P«ge. 
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Specified units of a uniform product are avaUable at each of a numb»'of 
different origins (e.g. factories). There are a number of differait destinations 
(e.g. warehouses) to each of which specific units of the product are required to 
be sent. The cost of transportation of one unit from any one origin to any 
one destination is known. Assuming that it is possible to transport from any one 
mrigin to any one destination, the problem is to minimize the cost of routing from 
the origins to the destinations. 

One of the characteristics of transportation problems is that all the units 
transported are alike. The values of the total demand (destinations) and the total 
supply (origins) may or may not be equal. In the latter case, a special treatment is 
necessary and the problem is solved by introducing, what are known as ‘dummies’. 
These will be discussed later. 

Transportation problems apply not only to problems of transportation and 
distribution but they cover other areas and problems relating to allocation of 
limited resources. Assignment problems constitute a special type of transportation 
problem. ^ 

Expressing mathematically, the transport problem has m origins with origin 
i possessing Oi items and n destinations (n may not be equal to m) requiring bj 
items and with £ ~ £ bj, xt j represents allocation from origin i to destination J. 

There are mn costs associated with shipping one item from any origin to any 
destination and Cij represents the cost associated with shipping one item from 
origin i to destination/ 

The problem is to find the array (xtj) which minimises £ Xjj. ctj subject to, 

m n «- 

£ Xij ~ bj for each] and ^ xa -- at for each i 

/ =. 1 ' j - 1 

Let us consider a specific transportation problem : 

EXAMPLE 19.7. 

A dinributing firm desling only in one product has three distributing centres r„ r^ and rj 
located in different cities. The stock position in each of these centres is : 

f] 11 units 
rt 13 units 
r* 19 units 

The product is sold in four different markets, C|, Ct, Ct and Ct. The orders from these 
markets are 6, 10, 12 and IS units respectively. The costs of doitvering one unit of the product 
from each distributing centre to each market are : 

R.S. Rs. R$. 

rt to Ct 7 r* to Ct 5 ri to C| 20 
Ct 4 Ct 6 >> Ct 15 

Ct 13 Ct 2 . Ct 6 

c« 1 Ct 11 Ct 29 

Determine the distribution pattern udiidi will minimize the total delivery costs. 

The solution to the problem can be found in the following manner : 

Step!, Am8trixi8setupas8hownmFigl9.il. The flguies or values in the 
squares or cdls are the per unit ddivery costs from each distribution omtre to 
eadi market. The tramqiortatioa method described here has maximizatimi of 
value as the otgeedve. Maximisation of negative valuca causes them to approadi 
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mo, thus resuItiAg in minimization of the total delivery costs. This explains the 
use of negative sign for each value. 



Cl 

Cl 

Cl 

Cg 

Rim 
Value of 
Supply 

ri 

[-71 

[-4] 

[- 13] 

[- 1] 

11 

Tf 

1-5J 

[ 6] 

[-2, 

i-iij 

13 

U 

1- 20] 

[ »5] 

[ 61 

t 29] 1 

. 19 

Rim 

Value of 
Demand 

6 

1 

1 

10 

12 

1 

15 ! 43 

1. 


Fig. 19.11. Matrix of Transportation problem 


Step 2. The next step is to determine the initial feasible solution. We start 
allocating the units of products from the distributing centres to the markets, 
taking the north-west comer, i.e. riCj first. This is known as the north-west comer 
rule but we could, as we shall sec later, start from any other corner as well. The 
rim values of ri and Ci (i.e. 1 1 and 6) are compared and the smaller of the two, i.e. 
6 is placed in the corner r,Ci. The demand for c, was 6 which has now been filled 
upandso in the next cell on the right, i.e. in riC 2 , weplacc 5 units to complete the 
supply from r^. We now proceed downwards and place 5 units in rjCg to complete 
the rim value of c*. 8 units are then placed in r..Cj to complete the rim value of rj and 
then 4 units in r,c, to fulfill the rim value c,. Finally, placing 15 units in 
fjC* completes the rim values of r^ and c,. The first iteration matrix now takes the 
form as shown in Fig. 19.12. 

-7 -4 0 -23 



Cl 

c* 

Cs 

c* 

Rim 

Value of 
Supply 

ri 

1-7] 

6 

[- 4] 

5 

[-13] 

[-«i 

11 

r» 

[-5J 

1-61 

3 

[-2] 

8 

1-111 

13 

U 

(-20) 

1-15) 

[-6] 

4 

[-29] 

IS 

19 

Rim 
Value of 
Demand 

6 

10 

12 

15 

43 


FSg. 19.12. Initial Feasible Solution 
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If the units are transported according to the above arrangement, the related 
costs will be : 

6 x 7+5 x4+5 x 64 8 x 2+4 x 6+15 x 29=aRs. 567 

This is a feasible solution to the problem. This is also a basic feasible solution. 
For a feasible solution to be called a basic feasible solution, the condition to be 
satisfied is that the number of un-occupied ceils is less than or equal to 
mn-m -n+ 1, (or the number of occupied cells is equal to m j n- 1) where m and 
n are the number of rows and columns respectively, in the cost matrix. Here, 
m'=3 and n=4, nm-m-n I 1=6. In the cost matrix (Fig. 19.11), we find 
that there are only 6 un-occupied cells. 

Step 3. The feasible solution in step 2 has to be tested for optimality. In 
other words, we have to find out whether this is the optimum solution, i.e. whether 
Rs. 567 is the minimum delivery cost. For this purpose, the row and column 
values and the values of the unoccupied squares are to be computed. 

In computing the row and column values, only occupied rows and columns 
are considered andVe start by placing a zero (any other number could be taken) 
to the left of the row of the first occupied cell, here row ri. The formula now 
adopted is : 

Row value plus Column value — Value in the occupied cell 

As we have taken ri as 0, Ci will be -7 (so that rfl Ci= —7, i.e. the value of 
occupied cell tiCi). The values of the othm* rows and columns are similarly worked 
out as follows : 

c,-( -)4-0-(-)4 
r,= (-)6-(-4)-(-)2 

C -(-) 2 -(- 2)=0 

.r,=.(-)6 0-(-)6 
c,-(-)29-(-6)=.'(-)23 

The values are placed in the matrix as shown in Fig. 19.12. 

Next, the un-occupied cells are evaluated in accordance with the following 
formula : 

Row value plus Column value nanus Value in un-occupied cell 

r,c,-0+0-(- 13)= 13 
r,c,-0+(-23)-(-I>-(-)22 

r.C 2H-7)-(-5)- (-)4 

r,C= ~2+(-23)-(-ll)-(-)14 
rgC,= -6f(-7)-(-20)=7 
r^,= -6+(-4)-(~15)=5 

The negative value in an empty cell indicates thit a better solution (i.e. 
reduction of total delivery costs) is possible by moving itt or introducing units in 
that cell Introduction of units in the most negative em^ cell results in greatest 
improvement of the solution. On the other hand, introduction of any unit in a 
positive value empty cell will inoease the costs. A zerb value in an empty odl 
indicates that the solution is not unique. 

Step 4. We have seen that f he basic feasible stdution is not the optimum as 
several un-ooeupied cdls have negative values. The most negative value is (-)22 
m cdl, rtUi, and so, inaxhniim possibfe imits have to be moved into this cell first. 
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from 8^ owupied In moving in and moving out of units, three conditions 
are to be maintained. These are : 

(i) rim values of the rows and columns arc not to be disturbed, i.c. 
tte loaded cell which supplies units to the empty cell should be in 
the same row or column. 


(ii) The number of occupied cells should always be equal to m + n - 1 
(Here, 3 + 4 - 1 = 6), and 

(iii) TTte loaded ccU is so located that only one empty cell is involved in 
the route of movement of units. 


Keeping the above conditions in view, we find that 
movements of units as follows : 


we can make the 


5 units from riC, to r,C 4 
** from rgC. to r.Cs 
„ from r*c* to rjC,. 

The positions before and after the transfers arc shown below : 



The matrix of the second iteration is now built up as shown in Fig. 19.13 
-7 18 22 -1 



Fig. 19.13, Second Iteration 


Total cost now is 6 x 7 f 5 x 1 + 10 x 6+3 x 2-1-9 x 6+ 10 x 29=Rs. 457 
The values of r and c and unoccupied cells are recomputed. It will be seen 
that some of the values remain unchanged. The values as they stand now are : 

r 4-.0 C |“22 

C ,-(-)7 r,=(-)24 

Cj“(— )1 Ci^lS 

r .-(-)28 
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Vabies of unoea^kd eetts 

riC,-0+18-(-4)«22 
rxCi=iO+Zi-(- 13)«35 

-24-7-(-5)-(-)26 
r,c,«-24-l-(-!l)-.(-)14 
rA« -28-7-(-20)».(-)15 
r,c,». - 284 18-(-15)=5 

The cell having the greatest negative value is chosen for the introduction 
of units. 

The empty cells may be evaluated by another method known as the stepping 
stone method, a stone denoting a unoccupied cell. Starting from the cell which 
is to be evaluated, move horizontally or vertically till a stone is reached ; add the 
-j-ive value of the cell to -ive value of the stone. Move again vertically oi 
horizontally till a stone is reached; add to the previous total, the f ive value of 
the stone. Continue the process till the original cell is reached. For example, 
r|Ct in the above iteration, may be evaluated as follows : 

TyCi value (which we now see is the cost difierential of moving one rmit) 

= 4 -6 4 2 -6 4 29 -1 =22 

(ric,^ (r*Cj) (r*Cj) (r,Cs) (rjC*) (ric,) 
and similarly, r,Ci = 5- 7 1-1-29 t 6-2= — 26 

One of the advantages of the stepping stone method is that it indicates 
clearly the route through which the movement of units will take place in the next 
iteration. We shall follow this method now onwards. 

The positions before and after introduction of units in rgCi will be as shown 
below : 



The matrix of the third iteration will be as shown in Fig. 19.14. 



Cl 

Cl 

Cl 

Cl 


Ti 

r-71 

3 

1-4] 

1-131 

1-11 

a 

11 

fl 

1 -si 

3 

1-61 

10 

1-21 

l-Ul 

13 

u 

C-20J 

C-151 

I-6I 

12 

i-i 

7 

19 


6 

to 

12 

19 

43 


Ftg. 19.14. IhiidltMatioii 
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The total cost *= 3x7+8xl+3x54'I0x6+12x64-7x29 = R«. 379. 

The 8<)iiare evaluation of the empty cells will be : 

TjCi = 4— 6+5 — 7=* (— ) 4 
r,c,- 13-1 + 29-6= 35 
r,c, “2-6 + 29-1 + 7- 5= 26 

r,c» 11 — 5 + 7 _ j J2 

r»Ci -= 20 — 7 1 — 29 =- (— ) 15 

r,c, = 15-29 + 1 - 7 + 5-6= (->21 

The most negative cell is r^Cj. 

The positions before and after introduction of units in rjc* will be : 




The matrix for the fourth iteration is shown in Fig. 19.15. 



C| 

Cl 

C| 

c* 


ri 

1-71 

[-4] 

r 13] 

[-11 

11 

11 

ft 

1-51 

6 

(-61 

7 

[-31 

[-111 

13 

T% 

(-20) 

[-15] 

3 

I-6J 

12 

[-29J 

4 

19 


6 

10 

12 

15 

43 


Fig, 1 9. 1 6 . Fourth Iteration 


The total delivery cost = llxi 6x5+7x6+3x 15+12x6+4x29 = Rs. 316 
Square evaluation will be : 

riC, = 7 - 1 + 29 - 15 + 6 - 5= 21 
tfit 4 — 1 + 29 — 15 = 17 
r^c, = 13 - 1 + 29 - 6= 35 
r,c, = 2 - 6 + 15 - 6« 5 
r,c.“ 11-29 + 15-6=(-)9 
r^Ci*20-5 + 6-15-6 
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The only negative value cell is r,C 4 to which units will be introduced. The 
positions before and after movement of units will be as follows : — 



n?c4 


■*> 


© ■* @ 

6 


The matrix for the fifth iteration is shown in Fig. 19.16. 



Cl 

Ct 

Ct 

Cg 


Ti 

I 7] 

I-4J 

1-131 

i-n 

n 

tl 

Ti 

1-5] 

6 

K 

{ -6] 

3 

C-2J 

1- 11] 

4 

13 

rs 

1-201 

1 -15) 1 

7 

1-6] 

12 

1- 29] 

19 


6 


12 

15 

43 


Fig, 19.16. Fifth Itcralion — Optiniuin Solution 


Total delivery cost = 11x1 4-6 x 5 } 3 x 6 } 4 < 1 1 i- 7 x 1 5 i- 12 6 ■ - Rs. 280 

Square evaluation will be : 

r.c, - 7 - 5 + n - 1 12 

r,c, ^4-6111- 1-8 
r,c, 13 - t + 11 - 6 -= 17 
FtCg — 2 — 61-15 — 6-= 5 
r,Ci 20 - 15 + 6 - 5 « 6 
TgCg *=* 29 — 11 + 6 — 15 9 

As there is no negative value, the optimum solution has now been reached. 
Thus, the fifth iteration in this case is the final iteration and the optimum cost of 
delivery is Rs. 280. 

A simpler method of finding a feasible solution is a short cut method, known 
as VogeVs approximation method (VAM)i The advantage of this method is that 
several of the earlier iteration steps may be eliminated and at the b^inning itself 
a feasible solution with lower cost is obtained. First, the cost, demand, and supply 
matrix is written as follows : 

Supply 


II 


13 


19 


Cl Ct Ct C| 


t\ 

7 

4 

13 

1 

r% 

5 

6 

2 

11 

U 

20 

15 

6 

29 


Demand 


6 


10 


12 


IS 
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The next step is to examine each of the cost elemmts and find out the difference 
between the smallest and the second smallest element in each column and in each 
row and write these differences in parentheses below the respective columns and 
along side the respective rows. 

Cl Ct Cl c« Supply 

11 (3J 

13 (3) 

19 (9) 

Demand 6 10 12 15 

(2) (2) (4) (10) t 

(For a>lumn Ci, tlie difference ii 7 minus 5=2, and so on.) 

In the next step, we start allocating, starting with the column or row which 
has the largest number in the parenthesis. Here, allocation will be made to c* 
which has the largest number, i.e. 10, in the parenthesis. In this column, riC* has 
the minimum cost and so allocation to this location is made as much is possible 
to minimize cost. The next allocation is made to the clement of this column 
which has the next lower cost, and so on. In the example, 1 1 units are allocated to 
r c and 4 units to r ^c*. The rc vised or shrunken matrix is written next, leaving out 
OTlumn C 4 . The differences arc then reworked and written in the parenthesis. 

Cl Cl Cl 




The laraest difference (9) is now in row tj and so allocations are made to this row 
r c ic the element with the least cost. In the next shrunken 
JSx, row r, is lift out and the procedure is repeated tiU all the allocations are 


comi^eted. 


Cl Cl 
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Putdag all the allocations together, the matrix wiit be as follows and the cost 

Cl C| Cf Cl 



tf 10 12 15 


for this solution is Rs. 2S0. It will be seen that per chance, this is the optimum 
solution (see Fig. 19.16). If this were not so, further iterations would have been 
made starting with this initial allocation. 

Dummy Row or Column. In the example given above, the demand and 
supply were taken to be identical. Such situations may not be very common and 
the demand often exceeds the supply or the supply exceeds the demand. Such 
problems are solved by introducing a dummy column for demand or a dummy 
row for supply containing the requisite umts of demand or supply, as the case 
may be, to make dmnand and supi^y equal. The dummy square is given a zero 
value on the basis that it costs nothing to supply units to a dummy customer or 
receive units from a dummy supplier. The problem is then solved in the usual 
manner by the process of moving units and successive iteration till the optimum 
solution is obtained. 

This is illustrated in the example below : 

EXAMPLE 19.8. 

A company has three plants located at different places but producing an identical product. 
The cost of production, distribution cost for each plant to three differaot warehouses, sale price at 
eadi warehouse and individual capacities for both the plant and the warehouse ore given below ; 



(Figs, in Rupees) 



Plants 

F. 

F. 

F, 



Raw material 

15 

18 

14 



Other expenses 

10 

9 

12 

Sale price 

Warehouse 

Warehouses to 

Distribution 

cost 

(Rs.) 

capacity (Nos.) 

w. 

3 

9 

5 

34 

80 

w. 

1 

7 

4 

32 

110 

W, 

5 

8 

3 

31 

150 

Capacity of Plant 






(Nos.) 

ISO 

100 

130 




Establish a suitable table giving net profit/ioss for a unit produced at different jdants and 
distributed at different locations. 

Introduce a suitable dtiniiny warehouse/plant so as to match (be capacities of plants and 
warehouses. 

Find a distribution pattern which maximizes proBt or minimises loss. Fbul) 

ANSWER: 

The distribution pattern with profit shown as negative (this being |i problem of maximisation) 
is as follows : 


F, F, P, 


W, 

—6 

2 

-3 

80 

w. 


2 


110 

w, 

—1 

4 

-2 

ISO 


ISO 

100 

130 
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W. 

W, 

W, 

W 4 


Fi 

—6 
— 1 
0 
150 


F. 

2 

2 

4 

0 

100 


F, 

—3 

—2 

—2 

0 

130 


80 

110 

150 

40 

380 


The first iteration will be : 



Fi 

1 

F, 

1 — - - 

F. 


w, 

1 

UJ 

[-3] 

80 

W. 

- 

[21 

40 

[-2] 

no 

W, 

[-u i 

_ . 1 

[4] 1 
& ' 

i 

[-2] 

90 

150^ 

W4 

toj 

[0] 1 

[0] 

40 

40 


150 

100 

130 



The evaluation of the empty cells will be 

: 

W,F, - 

2 -(- 6 ) l-{- 6 ) )-(- 

6 )- 2 - 0 

W.F, 

- 3 - (- 6 ) M- 6 )- 

2 f-4 -(-2)= 1 

W.F, 

- 2 2H 4 ( 2) = 

2 

W.F, - 

- 1 - ( - 6 ) ! 2 4 

3 

W.F, 

0 ( 6 ) f 2 - 4 -f- ( 

- 2 ) - 0=2 

W.F, . 

0 

1 

+ 

1 

1 

0 

1 

1 

-6 


W 4 F 1 having a negative value, wc may transfci A units to that cell. The next iteration will 
thus be : 



F. 

F, 

F, 


W, 

80 



80 

w. 

70 

40 


1 110 

1 

w. 


20 

130 

150 

W* 


40 


40 


1 ISO 

100 

130 



The evaluations of the empty cells are now ; 

WiF, « 2- 2 + (-6) -(-€)« 0 
. WiFt « - 3 ~ (-€) + (- 6 ) - 2 + 4 - (-2)- 1 
W»F. « - 2-2 + 4- (- 2 )« 2 
W.Fi - -i-(- 6 ) + 2-’ (4)« 3 
W4P1 0-(-6) + 2-0« 8 
WiFs - 0-0 + 4-(-2)-6 
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As «II the values at« noiMwgfttivo, wehaveanivedat the optimum sdludon with a maximum 
profit of Rs. 1,000, 

(The zero vatiu of ia^caies that the sahttUm ts not unique tmt there is an ahamtive 
^strttMion pattern with the stone amount «f profit.) 

In complex cUstribution problems, situations arise when a given factory- 
warehouse route is prohibited. In such cases, the solution is arrived at by crossing 
out or blocking out the particular square which has been prohibited so that in all 
distribution patterns this square is skipped as if it did not exist. An alternative 
method is to allot a very high negative value, higher than any of the other values, 
to the prohibited square so that this square is not selected for moving in the units 
or if at all any units are moved, it is immediately vacated at the eariiest 
opportunity. 

Degeneracy. We had seen that in a transportation problem, a sdution 
can be a basic feasible solution only if. 

Number of empty cells ^ mn -m- n i 1, pr 

Number of occupied oells=m f n - 1 

When the above conditions are not satisfied, e.g. when the number of occupied 
cells is less than m f|i- 1 , the problem is said to be degenerate. Degeneracy may 
occur in the initial solution or in any subsequent feasible solution. A degenerate 
problem cannot be solved unless it is modified so that the above conditions arc 
satisfied. 

In the process of iteration, we may come across two stones each having the 
same number of units, all of which are to be moved out, so that in the next iteration 
these will be unoccupied and only one new cell will be occupied. The number 
of occupied cells will thus be, m > n-2. If several stones to be moved out have 
equal unit value, the number of occupied cells will be even less thanm ^ n-2. The 
problems in such cases become degenerate. Let us consider the following situation, 
^ig. 19.17) which is a case of degeneracy. 



Fig, 19.17. Degenerate CondKioo 

In the above illustration CY and DZ have stones each liaviag the same unit 
value, viz. 5, whidi are to be moved out. In the next Heratit^, CY and DZ will be 
unoccui^ and DY will be the only new odl oociqrfed. iHhug the number of 
occupied celts will be (udy S, i.e. one less than the required number, namdiy, 6 
0.e.m+n~l =» 4+3-1 
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In otdct to remove degeneracy, one method is to put zero unit value in one 
of the cells just unoccupied, i.c. either in CY or DZ and for the propose of 
cal^tion, this square is treated as an occupied square. The subsequent processes 
of iteration are now carried out in the usual manner till the optimum solution is 
arrived at. The choice of one or the other of the unoccupied cells for placing 
therein zero unit value, is immaterial so long as the process continues smoothly 
and the optimum solution is reached. In some cases, however, the choice of a 
particular unoccupied cell may result in cycling, i.c. some iterations will move 
away from the optimum and their solution pattern will be repeated in a cycling 
process. In other words, one of the earlier iteration solutions will reappear. In 
such a case, cycling can be avoided by repeating the iteration in which zero unit 
value was introduced by inserting the zero unit value in a possible location other 
than the one which resulted in cycling. 

Degeneracy with its characteristic feature of cycling occurs also in the case of 
linear programming problems solved by the simplex method. This can be avoided 
by various methods similar to those used in transportation problems. These have 
not been discussed here. 

ASSIGNMENT PROBLEM 

The problem of assignment may be stated thus : 

There are a number of men (am) of different capacities available for performing 
each job and there are the same number of jobs^(Aj) of different types and one 
man can be given one and only one job. If the cost €< f of assigning any man (i) to 
any job (J) is given, the assignment problem is to determine which job will be 
assigned to which man so that the cost is minimum. 

Expressing mathematically, the problem is : 

R R 

Minimise E S XtjCi/ 

/«.! <»1 

Subject to 

E Xu = 1 
i-^t 

S Xu = l 

y-1 


Xu =0 or I 

It will be see n that assignment problem represents a special case of 
tranq>ortation problem. Here, t n, andallai == I and all b< = 1 and each X(/ is 
limited to one of the two values 0 and 1. Therefore, exactly n of the xj; can be 
non-zero, <»te in each row of the array and one in each column. It may also be 
proved that an assignment problem does not change its structure if each row wd 
ootumn is reduced by a constant. The above properties assist in the determination 
of the solution to an assignment problem. This is illustrated below : 

EXAMPLE 19.9. 

SaiMiesinen are to be allocated to six sales regions so that the cost of allocation of the 
job will be minimum. 
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Each salesmen is capable of doing the jobs at different costs in each region. The cost matrix 
is given below. 

Region 1 11 111 IV 

Salesmen 

A 15 35 0 25 

B 40 5 45 20 

C 25 60 10 65 

D 25 20 35 10 

£ 30 70 40 5 

F 10 25 30 40 

(Figures are in Rs.) 

(a) Find the allocation to give the minimum cost. What is this cost 7 

(b) Now suppose the above table gives earnings of each salesman at each region. How 
can you find an allocation so that the earning will be maximum ? Derive the solution with 
optimum earning. 

(c) There are restrictions for commercial reasons that A cannot be posted to region V and E 
cannot be posted to region II. 

Write down the cost matrix suitably after imposing the restriction. Suggest how to sr^ve it. 

(/.C.lKi4., Finaf) 

ANSWER : 

(a) In the first step, the minimum value element of each row is subtracted from the other 
elements of the row (e.g. 0 in the first row, 5 in the second row, and so on) to give the transposed 
matrix as follows : 

A 
B 
C 
D 
E 
F 

This and the subsequent ateps do not change the value of the matrix. This, however, is not 
the optimum solution because Che optimum solution must contain aticast one zero in each row and 
each column. The optimality may be tested thus : 

Draw straight lines passing through the rows and/or columns in such a manner that each line 
ct oases atleast one zero element and the number of lines drawn should be the minimum which 
would be necessary for passing through all zero elements in the matrix. We find here iluLt five 
lines can be drawn as shown in the above matrix. Now the condition for optimality is that the 
number of such minimum lines should not be less than the rank of the matrix. In this case, the 
rank of the matrix is six and so optimality has not been reached and wo pass on to the next step. 

The minimum value element of each column is now deducted from the other elements of the 
column, as follows : 

I 11 III IV V VI 

A 
B 
C 
D 
B 
P 

Thelinespgssipgtlumghzerosafodmwnaglndieprovioosst^ Wo find that tlie minimum 
number of lines is sUU five gild so opCimaUty has not ytt been re^^ 

In the subsequent stop, the minimiiffl value dement through which no line posses is picked 
op (5 in this case). This ekment is (i) dMlucted from all other elements through whkh no Hoes 
pass and (il) added to each of die oiements through which no two lines infinroect* In the present 
am, the smallest sudi element la 5, 




10 
15 
25 
25 
40 

50 15 
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Hie maJrix takes the following form after carrying out this operation : 


A 

B 

C 

D 

E 

F 


1 11 111 


V 3 

w 

25 r 

3 o 

15 3 

) ft 

10 

5 :o 

:o d 

9 :q 

0 < 

5 ^ 


IV V VI 


3p 3 


29 

1 il 

(9 

5 1“ 

% I 

3 45 

la 2 

) 40 

;5 3 

) 5 


The minimum number of lines which pass through ail the zeros in the above matrix six, so 
that the optimal solution has now been reached. (If otherwise, this process would have been 
continued till the optimum solution was reached.) 

To find out the solution, mark all zeroes (say, within a square cage) wherever diere is a single 
zero in a row or a column and cross out the rest of the zeros appearing in the corresponding columns 
and rows, as shown in the above matrix. The marked zeros are the allocations or assignments to be 
made and having once done that, the crossed out zeros indicate that the relevant row or column is 
no longer available for further assignment. In this case, E has only one zero, i.e. in IV ; this is 
marked (IV is assigned to E) and zero in column IV against D is crossed being no longer available. 
Next, I is assigned to F, there being no other zero in the row or column. The next assignment is 
V to D (being the only zero now, the other one having already been crossed out) and the zeros in 
this column against A and B arc crossed out. This enables us to now 1 1 assign III to A (crowing 
out the e ther zero in this column) and II to B. The only region left is VI which is assigned to C. 


The optimal solution, therefore is : 

Salesman 

Region allotted 

Cost (Rs.) 

A 

III 

0 

B 

U 

5 

C 

VI 

10 

D 

V 

25 

E 

IV 

5 

F 

I 

10 


Minimum cost 

55 


(Note ; Sometimes the above operations result in more than one solution, each of which is optimal 
giving the minimum cost. In such cases, the alternative to be selected is decided by taking into 
account other factors relevant to the situation such as suitability of a man, lo^ity etc.) 

(b) The problem of maximisation is solved iu ’ n ' same manner as the minimisation problem 
except that in the first step, the element values in eac ^ row are deducted from the maximum value 
element in that row. Alternatively, uic same matrix is obtained in the first step if all the elements of 

the problem matrix arc multiplied by (-) 1. i. . r 

Thus aftei carrying out the first step, the matrix will lake the following form ; 


A 

B 

C 

D 

E 

F 


1 

30 

5 

40 

35 

40 

40 


il 

4) 

!> 

4) 

) 

25 


I 


In the next step, the element with the minimum value 
other elements m that column to » ^ the following matrix 


IV V 

2p 

2b 3) 

[) 41 ) 

59 35 

«S 3) 

lb P 


VI 

) 

:b 

55 

) 

2) 


in each column is deducted from all the 


A 

B 

C 

D 

E 

P 


t 

25 


35 

30 

35 

afr- 


11 

X 


5 

43 

[) 

-45- 


tli 

45 

— e- 


55 

25 

30 


IV 

V 


0 

‘0 

(5 

H9- 


V 

35 

-60- 


40 

35 

30 

— 0- 


VI 

hE 


55 

3 

^3 


minhntm' 
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intersection points d two lines are carried out. The next matrix gives two alternative optimum 
solutions of id^mtical value» as follows : 


A 

B 

C 

D 

E 

F 

A 

B 

C 

D 

E 

F 


The optimal solutions are : 


Salesman 


Region 

Earnings (Rs.) 


A 

1 

VI 

15 

45 

B 

m 

1 

45 

40 

C 

IV 

IV 

65 

65 

D 

VI 

III 

60 

35 

E 

u 

II 

70 

70 

F 

V 

V 

50 

50 


Maximum earnings 

305 

305 


(c) A very high value M or a is placed in the restricted element so that the matrix will 
now be • 



1 

fl 

Til 

IV 

V 

VI 

A 

15 

35 

0 

25 

a 

45 

B 

40 ' 

5 

45 

20 

15 

20 

C 

25 

60 

10 

65 

25 

10 

D 

25 

20 

35 

10 

25 

60 

E 

30 

a 

40 

5 

40 

50 

F 

10 

25 

30 

40 

50 

15 


The usual operations are now carried out. Deducting the least value element m each row 
from the rest of the elements in the row. we get the following matrix : 



I 

11 

III 

IV 

V 

VI 

A 

IS 

35 

0 

25 

oc 

45 

B 

35 

0 

40 

15 

10 

15 

C 

15 

50 

0 

55 

15 

0 

D 

15 

10 

25 

0 

15 

50 

E 

25 

a 

35 

0 

35 

45 

F 

0 

15 

20 

30 

40 

3 


Deducting the least value element in each column from the othet elements in the column, we 
ct : 


A 

B 

C 

D 

B 

F 
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Since the optimal solution has not yet been reached, the minimum value element among the 
elements through which no lines pass is deducted from all such elements and added to the elements 
at the intersections of two lines, as follows : 



Niimmum cost 55 

It will be noted that the above solution is identical to the solution of the main problem. This 
is because even without the rcstrictio-is imposed, the assignments to A and E were not affected. 

Problems with non-square matrices may also be solved by the above method 
by introducing a number of dummies as necessary so that a square matrix is formed. 
The dummies arc assigned 2 ero costs and so they do not affect the final solution. 
For example, we may assume that there are 6 men and only 4 jobs, and the cost 
matrix is as follows : 

Jobs 12 3 4 


F * ^ ‘ 

After introduction of two dummy jobs with zero costs, the matrix becomes . 

^ A < ^ 


P g / > 

... 1 ... »>.« nrnht<>m in the ’>sual manner (we start with the 

Now proceeding to soU P column from the other elements in 

.ttp. i.e. a«luc.ing th. Ic.« muix i. : 

the column, there is already a zero m each ro^). the 
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and the solution is : 


Man Job Cost 

A I 3 

B 2 2 

E 4 I 

F 3 I 

Minimum cost 7 


QUEUING THEORY OR WAITING LINE MODEI.S 

An introductory paragraph on Queuing Theory or Waiting Line Models is 
given on Page 927 in this chapter. 

In building queuing models, the following patterns and situations should 
be understood : 

1. Arrival patterns (F) : Arrival pattern is specified by the intcr-arrival time, 

i.e. the time between successive customer arrivals An arrival pattern may be 
deterministic, i.e. it m*'y be known exactly or it may have a random value whose 
probability distribution is presumed to be known. The pattern may be in 
independent state or it may be dependent on the number of customers already in 
the queue. 

In the context of arrival patterns, two terms arc commonly used, viz. 
(i) Ai/king, that occurs when a customer refuses to enter the service facility because 
the queue is too long and (ii) Reneging, that refers to a customer already in the 
queue leaving the facility because waiting is too long 

2. Service pattern (H') : This is specified by the service time, i e. the time 
required by a server to serve one customer. Like the arrival pattern, a service 
pattern may be either deterministic or follow a distribution pattern presumed as 
known and it may be in independent state or in dependent state. 

In building queuing models, an assumption usually made is that a customer 
is served completely and not by a series of ser\ ices 

3. The waiting system nuy be finite or infinite. When 
the system is full, there is no entry to the service facility and there is no waiting in 
the queue as well. In such a situation, the maximum available server equals the 
maximum customers permitted in a queue and service facility, at a time. 

4. Queue disciplines (Z) : A queue discipline denotes the order in which 
customers arc served. This may be on rets or mo (first come first served), 
LCFS or LIFO (last come served first), random or priority basis. 

When Y and Z are not specified, the assumption made is that Y « x and Z is 
FIFO basis. 

The results mainly to be obtained from an analysis of queuing syatmn are ; 

1. Average number of customers in the system (L) 

2. Average length of queue (L«) 

3. Average time a customer spends in the system (W) 

4. Average time a customer spends or wails in the queue (W«) 

5. Probability that a custom^' spends more than t units of time in the 
system (W(t) ) 
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6. Probability that a custonor spends more than t units of time in the 
queue (W,(t) ) 

7. Probability of n customers in the system (Pn) 

8. Chance of the service facility being idle, i,e. no customer in the system 

(Po) 

Analysis ot Qnenfng Systems. We consider here queuing models under 
two situations, viz. (i) Single service facility with infinite population and (ii) Multiple 
service facilities with infinite population. The formulations of the models have 
been stated for the purpose of arriving at the various results, without going into 
the basic mathematical derivations of the formulae. 

A. Single service facility : The conditions assumed arc : 

(i) Infinite population 

(ii) Single entry 

(iii) Inter-arrival time and service time follow exponential distribution 

(iv) Arrival and services follow Poisson distribution 

(v) Arrival and service are independent of each other 

(vi) Queue discipline is fifu 

(vii) Average number of arrivals per unit of time is denoted by X. and average 
number of services that can be performed is denoted by p, p being 
greater than X. 

The various formulae are ; 


1 . Average number of units or customers in the system (average length) 
(A system consists of units in the queue plus units in service line). 

L--. [or-Lq+ 

2. Average number of units or customers in the queue (average length) 

I 

Lq 


X X. 
p-X p' 


[or. wq^ i, 


p(p-X)’ 

(or “ Average number in system - expected i imber in service 

3. Average time spent by a customer in the system (average waiting time of an arrival in the 
system) 

^ _ Average number in system ^ L 
~ Average rate of ai rival X 

4. Average time spent by a customer in the queue (average waiting time of an arrivai) 

Aver age number in queue ^ ^ , 

Average rate of arrival X p(p-X) 

(Unless specified otherwise, average waiting time refers to the waiting time in the queue). 

5. Probability that a customer spends m '.e than t units of time in the system 

W(t)-. . . .. 

4. Pfobability that a customs spends more than t units of time in the queue 

Wq{t) » 

P 

7. Probability of n customers in the system 

8. Probability of no customer in the system (idle service facility). 
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9. Probability that the queue size is greater than or equal to k 
Pnak“ 

f* 

lPnak = * Pn - (Po I- Pt + Pi + 1 Pk_i) 

n« o 

- 1 - t Po + - Po uV Po + • ^ * Po-(^)'‘l 

10 Average length of a non-empty queue 

Average length of a queue ^ X.* 11 

^ Probability ol non-empty queue ji(ji k) Ji 
[Since there should be atleast 1 units in a non-emptv system, viz. one in the queue and the 

a X 

other m service, probability of a non-empty queue Pn (Po < Pi)~ )* 1 

£ \X 

n o 

An example to illustrate the calculations made on the basis of some of the 
above formulation^^ is given below, 

EXAMPLE 19.10. 

A repair shop attended by a single mechanic h.’s an sivc igi of four customers an hour who 
bring small appliances for repair The nieLfunic inspects rhtm fur defects and quttc often uin fix 
them right away or otherwise render a diagnosis. Dus lakes him six minuter on the average for 
each service. Arrivals arc Poisson and service lime lias the exponential distiibution You are 
required to : 

(a) Find the proportion of time during which the shop is empty , 

(b) Average number of customers in the s>stcm and n the ^ticue , 

(c) Average time spcjit including services ; 

(d) Probability of 5 customers in the system , 

(c) Probability that the queue size is greater tlian 1 ; 

(0 Probability that a customer spends more than 2 hours m the queue 

(f (\^ ri, final Adapted) 


ANSWER : 

Here, X ®= 4 per hour and p 10 per hour 

. X 


=0 4 (This denotes the utilization factor, i.e. the probability that the service facility 


is busy.) 


(a)Po«I -- - 1-04- 0.6 

4* 

Lq- • 02667 


(0 w. 


-X) 10(10 -4) 

— , “ — — -hour — lO minuter 
|l--X 10-4 6 


(* Pi- ^1 -^^XOA)*- 0.0061 
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(e) PnSEt 




- (0.4;* - 0.064 


^f)Wq(2)-^.c Q 

\i “ 0.4 


-(-0.6)* 


« 0.4 X 0.06985 - 0.2794 
(Value of c ‘"^•36 ig obtained from table) 

If the arrivals are through more than one channel, the formulae will be as 
given below, assuming service rate M channels, arrival rate k in each channel 
and all the other notations used in the previous section. 

1. Probability of n customcis in the system 


Pn 

- PoAV ^ 



\ii/ ‘ » 


2 . 

Probab.hty of an empty system 

Po 

1 


)4 11 : ihV 

\1 


|4 |M-l V^‘/• 

M 2 

(Since Po + Pi -t P, i- 

a - 1) 

3. 

Average number of custom 

.:rs in the system 

L 

- >•. ?: .1^!- . / 

!:V. H , 


H ivi -1 \ 

it/ 'vl-2 


(or IP, 1 2P, 

M’l 


) 

The application of these formulae is illustrated in the example given below : 

EXAMPLE 19.11 

In machine maintenance, a mcchan.c repairs 4 machines. The mean time between service 
requirement is 5 hours for each machine and forms an exponent lal distribution. The repair time 
is one hour and also follows the same distnbutnm pallcrn. Machine downtime costs Rs. 25 per 
hour and the mechanic costs Rs. 55 per da> of 8 hoi> 

You are required to : 

1) Find the expected numbci oi jpeiatmg machines ; 

2) Determine the expected do%\niimc wost per day ; 

Would it be economical to engage 2 mechanics each repairing only 2 machines 7 

(/. C. IF. A., Final) 

ANSWER : 

4. X = 1/5 hour, n 




Po‘ 


1 hour, - — 0,2 
lA 

1 


1 +-. 


iM 


|M 1 


\\l/ ■ Im 2"^ / * | M 3 ‘ \H / • [ M-4 

Hi 


•1/(1 1-0.2. .H. J-0.2*. ii' 0.2*. -H-f-0.2*. -GO 
3 2 1 o 

• l/(p .8 -f 0.48 -f 0.192 0.0384) - 0.4 

Average number of machines in the system 
'M /X\* |M 


L-Po. 


M -1 


+ (ir) .iM -2 \^) . 


|M-4 


(or* IP, + 2P, + 3P, + 4 P 4 ) 
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- 0.4^.2 X Jl. +OJ»x ^ +0.2*x ,-£L +0.2*x JL.)- 0.996 or 1 

Hz! \lil llz? 

1) Expected number of operating machines « 4 — i » 3 

2) Expected downtime cost (in respect of non-operating machine) 

] X 8 hours X Rs. 25 SB R$. 2(X) 

Total cost « Rs. 200 + Rs. 55 « 255 
If 2 mechanics each attend 2 machines, 

Po« 1 i -.0.68 

1 + 0.2 P+0.2‘,E- 

I 2-I | 2-2 

Total downtime for a group of 2 machines = 0.38 x 8 hours 3.04 hrs. 

Total downtime for a group of 4 machines =- 3.04 x 2 hours ^ 6.08 hrs. 

/. Saving « 8 — 6.08 « 1.92 hrs. per day 

B. Multiple senice facility : The conditions assumed are the same as in 
single service facility model except that there arc c service channels for one waiting 

line. Some of the formulae are : 

( 

1. Average number of customers in the system 

I iW X 

L-Lq+-_ 

2. Average queue length 

(7)' . 

t c- 1 (cti-X)*^*^ 

3. Average waiting tune in the system 

w. ir- 

X )c-£{c|i-X)* A 

4. Average waiting time in queue (average waiting time of an arrival) 

5. Probability of idle service in the system 


D'®f> 


(A/H)c 


|c(l- -) 

•n cn 


6. Probability of n customers in the system 
(0lfii<c(n- 0, 1.2 c- 1), 


(iOlfa>c. 

^ ™ jbf 



dAKitifHBOItV 


7, Utility factor (probability that all service facilities axe simultaneously serviced) 

B L /.t'fcC 




cji -X' 


EXAMPLE 19.12. 

A bank has opened three foreign exchange counters for its clients who arc attended to on the 
6rst come first served basis. Each counter is manned by one clerk and counters remain open from 
10 A.M. to 2 P.M. every day» 5 days a week. It is found that persons seeking this service arrive 
according to Poisson di>tnbuiion pattern at an average rate of 20 per day. The time spent by 
each clerk with a client is found ti> have an exponential distribution with an average service time 
of 20 minutes. 

You are required to compute : 

(i) The hours in a \scck which a clerk expects to spend with the clients ; 

(ii) The average time a client spends in the bank. 


ANSWER : 
Here, X.® 


5 arrivals per hour 


20 

5/3 


(i) Po^ 


3 services per hour foi cacli client 


[r„¥J 


,C(I- 

cn 


III ^ ‘m. -- 

3 ^ l-HI ‘ 

' 3* 3 

The cxpcctcU number of clerks any j ■ il of lime 

/24\ I 5 24 ^ 1 /5V2 24 4 , ^ 

-3Pof2P., IP. 3 139' 12 ( 3 ) -139= 

4 1 4 

Probability that one booking clerk will be idle - ^ ^ ^ 

Expected time a clcik >pcnds with the clients, per week 

A 

' « (I — 3) < 4 5=» ll.l hours 

(ii) Average time a client s|\;nds in i.ic bank, 

pO. - — *^-1- 1= 19.77 minutes. 

' x 2(3.3-5)' 139 5 

GAME THEORY 

In out previous discussions, all references to decision making, whether 
under certainty or uncertainty, have been to decisions against nature. The basic 
to ton ttot the state of nature that ocean will independent rf 
of -trateiry of the decision maker. In a different situation where the 
3SiSrX.Stoidlt« opott hi. eoan. of acUott. tnnioipUes tehd .«i«i 
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his rational opponent (or competitor) having a conflicting interest will take, he 
is said to make decision under conflict. This aspect of decision theory is commonly 
known as Game Theory. 

Game theory develops mathematical models which deal with the best possible 
strategies for a set of competitors (also called players) who need to beat each 
other in a competitive game. The competitors have conflicting interests and the 
outcome of the game is controlled by the combined decisions of all the competitors 
involved. The assumption in such a game is that each competitor will act in some 
rational manner and will make attempt to resolve the conflicting interests in his 
favour. As a normal prudent person, he will make honest attempt to win the 
game and not simply throw it away. 

Conflicting situations arise in almost all the fields of life where gome theory 
can be applied. We arc, however, concerned here with business situations only 
where the main objectise of each competitor is to maximise his profit or minimise 
his loss. For instance, the theory may be applied in a situation where a firm 
wants to decide upon the best strategy for a marketing plan for its product in face 
of the possible strategics of the other competitors in marketing the same product. 

Two Person-Zero Sum Games. In two pcrson-rcro sum games, there 
are only two competitors whose interests arc opposed in such a manner that the 
sum of the payoff (utilities) is zero, i.c. the gain of one is equal to the loss of the 
other. The other condition of the game is that the choices (of play or strategv) of 
each compe'itor are to be made simultaneously so that no competitor is aware of 
the choice of the opponent until he has committed to his own choice. 

The matrix of a two pcfson-rcro sum game played byjtwo competitors, A 


and B, may be described as follows ; — 

Strategy • Bi Bj B« 

At ail *i« 

Aj aji ajt a^A 

Am ami ®ma ®mi» 


The above matrix actually represents the payoff for A. For the sake of 
brevity, B's matrix is omitted because it is just the opposite of A's payoff matrix. 
In the matrix for B, all the elements of A's matrix are to be transcril^ (copied) 
with opposite signs (minus or plus, as the case may be), being the losses (profits) 
for the corresponding profits (losses) for A’s strategies. 

A two'person zero-sum game that can be solved by a simple method is the 
one where the payoff matrix contains a sadtUe point so that both the players can use 
their pure strategies. A saddle point is an element of the matrix that is the lowest 
element in its row but at the same time, the highest element m its column. In other 
words, saddle point is that element of a matrix that is the largiest of the row minima 
as well as the smallest of the column maxima. In playing the game, player A 
uses his pore strategy corresponding to the row through the saddle point a^ player 
B uses Ito pure strategy corresponding to the column through ttM saddle point. 
Flayer A setects the Minimax and player B the MaxbHbi critarion. The stratagies 
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are pure strategies in the sense that each player has to stick to his only one selected 
strategy, if he has to maximise his profit or minimise his loss. The value of the 
game to A is the element at the saddle point and the value to B is its negative. 
Thus the profit or loss of both A and B are identical. A pure strategy game is 
illustrated below. 

The following is the payoff matrix of a game. It is required to find the best 
strategy for each player, and the value of the game play for each of the two 

players. 

Player B 


Strategy 
< 1 
2 

3 

4 




I 2 3 4 5 

4 6 9 3 2 

7 8 6 5 6 

3 9 6 4 8 

8 5 3 4 2 


The first step in solving the game is to discover whether or not there is a 
saddle point. This is done by circling the minimum in eactvrow anrf put ting 
squares around the maximum in each column. * 


Sira'egy 
< ‘ 


c 

£ 


2 

3 

4 

Maximum 


Player B 



5/5 Minimax for A 
or Maximin for B 


The matrix has a saddle point of 5 in the second row and the fourth column. 
The pure strategy of Player A is sliatcgy 1 and ’nat of player B is Strategy 4. The 
value of the game is + 5 to A and - 5 to B. It m • • be noted that A will always stick 
to play I irrespective of the play of B and hough B also becomes aware of it, he 
(B) will continue to play 4 because these ar. the only respective strategies that 
will maximise the gains of both A and B. 

If the payoff matrix docs not contain a saddle point, the players have to play 
mix strategies. Mixed strategies are not fixed strategies. A player B has the 
alternative to change his pure strategy as soon as he becomes aware of the 
opponent’s (A’s) pure strategy : he has the alternative to play another of his own 
pure strategy so that he can have a higher gain. Again, when A comes to know of 
B’s changed strategy, he also has the option to change to another of his own 
strategy if that gives him a higi * gain. The process is continued so on. In 
contrast when a saddle point exists, both players maintain their own pure 
strategies because any change will not increase their gains. 

Several methods arc in use for solving games where mixed strategics are 
used. Basically, the solution of such games corusists of evaluating the probabilities 
asxnfsiflte d With cach pure strategy used by cither player. Three methods ate 
discussed here. 

(a) Algebraic method : This method may be used for solving a 2x2 (i.c., 
a two-person two-strategy) game. A two-person game is known as either *2a’ of 
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*112’ game in 'which one player is limited to two strategies and the other player 
has n strategies (n>2) to play ; 2n game refers to the one where the playn 
having the columns has more than two strategies (player B in this text) and is the 
game where the player having rows (Player A) has more than one strategy. 
Similarly, a mn game will mean a two-person game where the players have m 
and n strategies respectively to play. 


Let us consider the payolf matrix of a *2—2' game as follows : 




Player B 


< 

Vi 


B, 

B. 

Minimum 


A| 

7 

6 

6 

s 

A, 

3' 

8 

3 


Maximum 

7 

8 



The matrix has no saddle point ; Minimax -6 and Maximin— 7. The value 
of the game will, therefore, lie between 6 and 7. 

Both the placers will use their mixed strategies, i.e. each will play one pure 
strategy for some time and then the other pure strategy for some time. The 
selection of a strategy is associated with .some probability which is to be determined 
for the evaluation of the game. Assuming ; 

ai is the probability that A will use strategy 

at or (1 — Ui) will be the probability that A will use strategy Ag. 

Similarly b| and bg (or 1 - bt> are the probabilities that B will use strategies F)i and Bg 
respectively. 

(For the sake of simplicity, shall substitute a for ai and b for bi.) 

If B selects Bi, A will select cither A, or A,, and 
Expected value of payojlT for A will be-*® 7a I 3(1 -a) 

If B selects Eg, 

Expected value of payoff for A will be ^ 6a 4 8(1 — a) 

The probability is such that under both the conditions, the payoffs are equal and, therefore, 
7a + 3(1 - a) “ 6a 4- 8(1 — a), or a 5/6 
Thus A will play strategy' At for 5/6th of the lime and strategy A, for I /6th of the lime. 

If A selects At for some time and Ag for another some time, 

Expected payoff for B will be, 

For At - 7b + 6(1 - b), and for A, * 3b + 8(1 - b) 

Therefore, 7b + 6(1 - b) 3b h 8(1 - b), or b - 1/3 

Thus B will play strategy Bi for l/3rd of the time and strategy Bg for 2/3rd of the time. 

The value of the game (V) Expected prohts to A when B uses B| x Probability of B 

using Bi 

l^us 

Expected profits to A when B uses B| x Probability of B 
using Ba 

• I7a + 3(1 ~ a)]b + C6a + 8(1 - a)J (1 - b) 

« 19/3 or 6.33 (Substituting the vftlues of a and b) 

Tbe plus value of the game IndkNttes that on the average^ A will win &33 per game. 

For a 2—2 game with no saddle point, the game vdue may be obtained direct 
with the help of the following formulae : 

Og ati tti 


ai iti-* att 

a# #tt — ’ 
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ail + aiB — (aia + an) 

With the data in the above illustration, 


ai^ 

a. 

00 

i ! 

at — 5/6 and a, = 1/6 

b. 

8-6 2 

7- 3 " 4’ 

bt- 1/3, b,= 2/3 


7 X 8 - 6 / 3 

6.33 


7 + 8 - (6 1 3) 

3 


(b) Linear programming formulation method : This method is suitable for 
solving two-person m-n game. 

Refer to the payoff matrix in Page 970 : 


Player A has m strategics, viz. A„ A, Am. and 

Player B has n strategics, viz. Bi, B,, Bn 

If A selects Ai and B selects Bj, Payoff for A aij 

If the probabilities of A’s plays ai, at am. and 

the probabilities of B’s plays are bi, bt, bn 

m n 

£ Pi 1 and £ Pj « 1 
i*^ 1 j 1 

Payoff to A « V 


The linear programming problem will be defined as : 

Determine ai, at, Pn and V 

to maximise V 

Subject to, Uuai ^ ana* • amt^m ^ V 

aitai ^ a»,a3 \ amiam V 

ainai < atiiai + . ... amnam V 

ai i at i' am • 1 

bi I bt bn-- I 

ai, at am > 0,i.c, ai 7^ 0, i ~ 1, 2, 3, m 

bj,b, bcn>0,i.c.bj>0J- 1.2 n 

The above may be illustrated with a payoff matrix as follows : 


Player B 

< I 2 3 



The inequalities will be : 

— El ■+• Bi -f 3at V 
2ai « 2a, + 4a, > V 

a, -f 2a, - 3a, > V 
- bi + 2b,+ b,<V 

b, -2b, + 2b,<;V 

Jb| + 4b,-‘3b,<V 
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In addition, 

*1 + ®i + *• “* 1 

b| + b| + b* ■= 1 

®i> ®if ®i. b|, bj, b( ^ 0 

The above problem, when solved algebraically or by Simplex method, will 
give the following solution : 

a,- 17/46 b,- 14/46 

a, = 20/46 b,= 12/46 V- 30/46 

a,= 9/46 b,= 20/46 

An important point to be noted in the solving of games whose payoff are of 
higher dimensions is to try to reduce the dimensionality of the game by 
eliminating the recessive pure strategies, retaining only the dominant ones. If a 
pure strategy / has a payoff greater than or equal to pure strategy j for each 
possible course of action of the opponent, strategy i is said to dominate strategy J ; 
i is dominant and j is recessive. The probability that a player will choose a 
recessive strategy in his optimal mixed strategy is zero. Therefore, for reducing 
the size of a payoff tf.atrix, the rows (columns) of the recessive strategies can be 
eliminated without affecting the value of the game. If by the process of such 
elimination, a payoff matrix of a large dimension can be reduced to a 2—2 game, 
the problem can be sohed by the algebraic method discussed at (a) above. 

In the 3 — 3 matrix given below, it will be seen that for A, Ai dominates A, 
because for any action by B, A cannot improve his gain by changing from A, to 


B. 

B, 

B. 

A. 1 3 

5 

-3 

A, -4 

2 

-5 

A, 1 3 

~6 

3 


At. Similarly for B, B, dominates B,. Row A| and column Bi may, therefore, be 
eliminated to give a reduced matrix of 2 — 2 dimension, as follows : 

B. B. 

A, 5 -3 

A. -6 3 

This can be solved algebraically (formulae on Page. 971) to give a game value of 
-0.18, i.e. a loss for A to that extent. 

(c) Graphical method : The graphical method may be used for solving a 
2-n or n-2 game. Let us consider the following game : 

B| Bt Bf 

At 1 3 11 

A, 8 S 2 

The graph is plotted as shown in Fig. 19.18. The two stiat^ies, Ai and Aa are 
indicated on the X axis which represents probabilities a»0 to a»«l. Hie Y axis 
represents V, the pay off to A. (The graph may be extended below the X axis if 
tbve are negative elments in the payoff matrix.) 
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A2 Ai « 


Fig. 

Each of the strategies, Bi, B, and B, are plotted as indicated in the graph. 
The final solution to the game will be at one of the intersection points of the three 
lines that satisfies the conditions that, (i) it should have a V as great as possible 
and (ii) it must be below all the three lines. (No proof is given here.) In this 
graph, the point of intersection of Bj and B, (3/11, 49,11) satisfies both these 
conditions. Thus the probabilities of Aj and A* being pla>cd arc 3/11 and 8/11 
respectively and the value of the game is gain to A of 49/1 1. This may be also 
proved as follows : 

3 

3a f 5(1 - a) - lla f 2(1 - a), or a = — 

Value of game. V - 3a H Sil - 11= 3 ^ 5.i - 49/11 

Once V is known, the optimal strategics of B may be calculated algebraically, 
as follows : 

V» 3b 1 11(1 - b)Ior 5b i 2(1 - b)} 
or3bf 11(1- b) 49/11, orb -9,11 
Therefore, strategics for B arc B, 9, 1 1, B, . . i 


ltirPi.ArF.MENT MODELS 

While the operating costs of an equipment n.cluding its maintenana costs 
While t pc ® . MKaec value (or re-selling price) at different 

gntolly increa* il Veto, a (rad. 

opS/n"., .rad (h. derrasins ralvag. 
off bct»«n • ^ ^1,,^ ,l„ p„i„t of lira, whm the avCTHje 

value and the replace^ purpose of a replacement model is 

coMlder the foll.t.in8,table in .«peet of an equipment purchased a. a 
cost of lu. lOjOOO and wdiosc life is 8 years . 


ifH OUANTlTATIVB MANAGEMENT AC(:x>UNTlNO TBCHNtQUttl 


Year 

Operating 

cumulative 

Salvage 

Capital cost 

Tout 

Average 


costs 

operating 

value 

(Purchase 

costs 

cost per 



costs 


cost minus 


year 





salvage value) 




Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

1 

800 

800 

5,000 

5.000 

5,800 

5.800 

2 

1,000 

1,800 

2,500 

7,500 

9,300 

4,650 

3 

1,300 

3,100 

1,000 

9,000 

12,100 

4,033 

4 

1.800 

4,900 

500 

9.500 

14,400 

3,600 

5 

2,400 

7,300 

500 

9,500 

16,800 

3,360 

6 

3,400 

10,700 

200 

9,800 

20,500 

3,417 

7 

4.000 

14,700 

200 

9,800 

24,500 

3,500 

8 

3,000 

19,700 

200 

9,800 

29,500 

3,687.5 


(In the above table, operating costs and the salvage values in each year are 
predicted or assumed and the costs in the other columns are calculated with the 
assumed data.) 

It is seen that th.s average annual cost decreases every year till the Sth year 
and thereafter, it starts increasing. The equipment should, therefore, be replaced 
at the end of the Sth year. The total annual costs each year are : 


Year 


Total annual costs Year 


Total annual costs 


1 

2 

3 

4 


Rs. 5,800 5 

3,500 6 

2,800 7 

2,300 8 


Rs. 2.400 
3,700 

4.000 

5.000 


The above model is also useful for replacement uccisiun making in cases 
where there are several identical equipments of different ages that are proposed 
to be replaced by equipments having a different efficiency, say an improved and 
better type of equipment. Let us assume that in the above example, one equipment 
aged 2 years and two equipments aged 3 years are to be replaced by two new model 
equipments costing Rs. 16,000 each and each having an efficiency 50% greater 
than the old equipments. It is further assumed that the replacement of 3 old 
equipments with 2 new equipments will not in any way affect the production or 
service schedule. The data in respect of the new model are given in the following 
table : 


Year 

Operating 

Cumulative 

Salvage 

Capital oust 

Total 

Average 


costs 

operating 

value 

(Purchase 

costs 

cost per 



costs 


cost minas 


year 





salvage valur) 



Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs, 

1 

1.000 

1,000 

8,000 

8,000 

9,000 

9,000 

2 

1,200 

2,200 

6,000 

10.000 

12,200 

4,100 

3 

1,500 

3,700 

4,000 

12,o0O 

15,700 

5333 

4 

2,000 

5,700 

2,000 

14,000 

19,700 

4,925 

4340 

5 

2,600 

8,300 

1.000 

15,000 

23,300 

6 

4,100 

12,400 

200 

15,800 

28,200 

4,700 

7 

5,400 

18,000 

200 

13,800 

33300 

4,829 

t 

7,200 

25,200 

200 

13,800 

41,000 

3,125 
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It will be seen that the lowest average annual cost is achieved if the equipment 
is r^laced every 5 years. The minimum average annual cost is Rs. 4,660 which is 
equivalent^ to Rs. 3,107 (Rs. 4,660 2/3) in terms of one old-model equipment. 
Since this is less than the minimum average annual cost in respect of an equipment, 
viz. Rs. 3,360, the decision will be to replace the old model with the new-model 
equipment. The time of replacement will be determined as follows : 

The total annual costs for the next and subsequent years for the three old 
equipments proposed to be replaced are. 

Next year (1) Rs. 2.300 Rs. 2,800 _ Rs 7 400 

(2) Rs. 2,400 ' 2 t- Rs. 2,300 Rs,’ 7,100 

(3) Rs. 3,700 2 I Rs 2,400 Rs 9,800 

(4) Rs. 4,000 X 2 f Rs. 3,700 Rs. ii,700 

The average annual cost for two new-model equipments will be Rs. 9,320 
(Rs. 4,660 y 2) and this will be exceeded by the average annual costs of the three 
old equipments only in year (3). Thus all the three old-model equipments should 
be replaced two years from now. 


Replacement Models with Time Factor. In the preceding paragraphs, a 
very simple analysis has been made for the purpose of illustrating the basic 
procedures involved in building replacement models. No such model will, however, 
be piactical unless the amounts of expenditure incurred in future periods are 
discounted to their present values. The average annual costs are, therefore, to be 
compared after including the element of interest in the calculations. 

Let C be the purchase price of a machine, En, its operating cost in years n 
and i, the rate of interest. If it is assumed that the machine will be replaced after r 
years and that the expenditure is incurred at the beginning of every year (or the 
expenditure incurred during the year is discounted to the beginning of the year), 
the present value of the expenditure P», will be ; 


Pr- C t E, 4 



1 ! • 


F, 

(I t 0’ 


I 


Lr 


O lY ^ 


(Compare this with the formula on Page h 05 which 'hat ihc cash flow ou:urs at the end 

of the year.) 

orPr C I E| ^ \r, i v^t, - ' Er, 


if V, V*, V*, . 


f.r-1 represent 


1 1 1 
I - I, (I - )*. (I ^ 0*. 


respectively. 

(I ‘ 1/-“ 


If rcplacemcnl is made after (r - 1) >cdrs, Pr-i will be greater than Pr but in 
return for the extra expenditure, we get one \car*« '‘xtra service from the machine. 
The problem, therefore, is to find out some method to determine whether the 
extra service would be worth the extra expembtu'c incurred. For this purpose, let 
us convert the variable payments, Fp E,. etc. into fixed .innual payments. E. We 
know that the present value, Pr of '"xed annual paymciu», E, lor r years is denoted 


by the formula : 


Pr E -f 



E 


(1 !)• 


F 

(I T ir‘ 


(Hem aim, oompne this with the formulae on Pages 805 and 81 1 ishwh relate to the cash flow at 
the end of die year.) 

Of where v denotes the discounting factoi. as above. 

I — V 
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1 

(Let US call the expression, , the dividing factor (DF) 

i - V 


This is also ”■ 1 -f v 4* v* f + tr-* ** The values for may be obtained 

I 

easily from discount tables.) 

The best period, r to replace the machine will be the one which minimises 
Pf/^ — . Employing the methods of finite differences, (not discussed here), wc 
find the replacement interval, r becom s optimal if, 


i— Er - Pr-i < O <i 1 e Pr 

Or, in other words, r is optimal when it is seen that the niaiiitciiancc cost to be incurred next year 

1 — f/ 

viz. in (r + 1) is more than the average annual cost, viz. pj./j--— in year. r. 

This is illustrated with a numerical value problem given in the example 
below : 


EXAMPLE 19.13. 

The cost of new machine is Rs. 5.000. The maintenance cost during the nth year is given 

by Rn ^ (n - 1). n 2 Suppose that the discount rate per year is O.OS. 

After how many years, it will be economical to replace the machine by a new one ? 

ANSWER : 


With the given data, the following table is constructed : 


Year 

Maintenance 

Discount 

Discounted 

Discounted 

Dividing 

Average 


cost, Rn 

F’acior, 

maintenance 

total 

Factor 

annual 




cost, 

cumulative 

1 - til n 

Pfi 



• 

1 

K 

cost, Pn 



l-v 1 

-1 

n 

1 

Rs. 



Rs 

Rs. 

Rs. 


1 

0 

1 

0 

5,000 

1 

5.000 

2 

500 

.9524 

476 

5,476 

1.9524 

2,805 

3 

1,000 

.9070 

907 

6,383 

2.8594 

2,232 

4 

1,500 

.8638 

1.296 

7.679 

3.7232 

ijm 

5 

2.000 

.8227 

1,645 

9,324 

4.5459 

2.051 

6 

2,500 

.7825 

1,959 

11,283 

5.3795 

pvll7 


It is seen that the maintenance cost, R. » 2,500 is greater than tt e average annual cost in 
5 


the year 5, viz. P» £ v*~‘ — 2,051 
1 

For optimal replacement policy, therefore, r ■> 5 and hen^e the machine will be rcpiaoed at 
the end of the 5th year of its service. 


Rcplaceoieiit of Items that Fail Completely. Replacement problems also 
arise in a different type of situation where a group of low cost items ore increasingly 
liable to failure with age ; they either work or fail con^ietely. A classical example 
is that of electric lighting bulbs, where the problem Involved is to determine the 
time interval at which replacement of the bulb should be made. 

The items may be replaced individually as and when they fail but since 
a replaomnent involves a set-up cost whidi is independent of the number replaced, 
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It IS advantageous to rcpl^ all items at a time at fixed intervals. This method of 
replacement, known as Group replacement, is particularly useful when the value 
of each individual item of the group is so small that it may not be worth while 
incurring expenditure on keeping records of individual ages. 

The example given below illustrates both the types of replacement model in 
‘work or completely fail’ situations. 


EXAMPLE 19.14. 

A dewrative scries lamp set circuit contains 10,000 bulbs. When any bulb fails, it is leplaced. 
m cost of replying a bulb individually is Rc I . If all the bulbs aie icpiaccd at the same time, 
the cost per bulb w< uid reduce to 35 paise. The percent serving, S(i), at the end of month (t) are : 
(•) 0 1 2 3 4 5 6 

Sft) 100 97 90 70 30 15 0 

What is the optimum replacement plan ? {I. C.W. A. —Adapted) 

ANSWER : 

The percent failing, Sft), at the end of month (t) and the probability of failure, Pft) during 
month ft) are : 

<•> 0 1 2 3 4 5 6 

Sft) 0 3 10 30 70 85 100 

P(t) 0 0.03 0.07 0 20 0.40 0.15 015 

/10 3\ / 30 - 10 \ /70 - 30\ /85 - 70\ /lOO - 85\ 

\ 100 / 100 } \ m ) \ m ) ^“ioo~/ 

It will bo seen from the above that no bulb survises for more than 6 months. A 
bulb surviving upto the 5th month is sure to fail during the 6th month. 

If N| denotes the number of bulbs lepljced at the end of ith month. No 10,000 


N, ^ N,P, 10.000 • 0.03 300 

N, - N«P, ‘ N,P, 10.000 . 0 07 • 300 0 03 709 

N, N,P, '• N,P, I N,P, 10.000 0 20 300 0 07 ' 709 0.03 - 2,042 

N, «= N,P 4 ^ NtP, t N,P, b N,Pi 

10,000 • 0.40 1- 300 ^ 0 20 709 ■ 0.07 i 2.042 ^ 0.03 = 4,171 

N. ». N.P. ( N,P 4 t N.P, • N,P. i N.P, 

10,000 - 0.15 i 300 0 40 • 70‘> 0 20 • 2.0- 0.07 ’ 4,171 0.03-= 2.030 

N* N.P, ' N,P, : NsP, 3 N,P, N.p, i N,P, 

» 10,000 . 0.15 I 300 0.1. S 709 0.40 • 2.W2 0.20 ■ 4.171 0.07 - 2,030 0.03 ^2,590 

It will be seen fi om the aK>s c th it N, increases upto the 4th monin and then decreases. The 
value of Ni iwctllatcs till the sjslem assiuires a steady state. In the steads state, the piopoition of 
bulbs failing each month is the rccipro,;:il of the aserage l-fc. 

Expected awrage life IP, i 2Ps - 3P, • 4 P 4 ' SP, • OP, 

. 0.0.3 - 0 14 - 0 60-1.60 0 ‘ 0.90 4.02 

Theitforc. in the steady state, the numbci of faihncs fi.e. the numbei requiring replacement) 
per month"- 10,000/4.02 2487.56. i.c 2.488 bu'X the cost of which will be Rc 1 ■ 2,488 

oRs. 2.488. 

Under the Group Replacement Plan, the ptisition will be • follows : - 


End of 
the month 
1 
2 

3 

4 

5 

6 


Total cost .if group replacement 
(Individual Rc. 1 ' Group Rc. 0..35) 

300 vl -c 10.000 . 0.3« 

3004 709 ‘ 

3004 709 4 2.042 < 

3004-7094-2.042 1 4.171 3,500 

3004 709 1 2,042 3 4.171 ' 2,030 * 3,.800 


Cast per month 
Rs. 


10.000 . 0.38 

^.800 

3,800 

t 3.500 

4,5()9 

2.2.54 50 

4 .3..800 

6.551 

2.183.66 

a 3,500 

10,722 

2,6S0..50 

• 3,.800 

12,752 

2.550.40 

,5903- .3.500 

15,342 

2.557.00 


Oroiip replhpement »ho«W be made after 3 months and the average cost per month smU be 

R».2,183.6«. 


e2 
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SIMULATION 

Despite the evolution of numerous sophisticated mathematical models for 
solving managerial decision making problems, it is seen that a number of complex 
problems arise which are beyond solution through the mathematical techniques 
known so far. In such situations, the quantitative process known as simulation 
(literally meaning ; feigning, pretending, to be or acting like) is applied as an 
appropriate substitute for mathematical development of a model. The technique 
consists of developing a simulated model of a problem or a process under real life 
situation by drawing representative samples and then conducting a series of 
methodical experiments on trial and error basis in order to examine the effects of 
the various parameters which define the process and to predict the behaviour of 
the process over time. 

The basic steps in the procedure of simulation arc : 

(i) Identification of the problem. 

(ii) Construction of a model of the given problem. 

(iii) Testing the model to ensure that its behaviour conforms to the behaviour 
of the ac^al problem under real situation. 

(iv) Identifying and collecting data, i.c. supplying values for input parameters 
and measuring the output values, needed to test the values. 

(v) Running the simulation process. 

(vi) Making changes, if required, in the model or parameters. 

(vii) Re-running the solution to test new solution. 

The Need for Simulation. The use of simulation becomes essential in solving 
managerial problems in situations where, (i) development of a mathematical model 
is not possible, (ii) making observations in a real situation iS quite expensive and 
sometimes, very difficult, (iii) making observations on a long-term basis (c.g. the 
study of the trend of populktion growth over time) requires too much time, and 
(iv) operating more than one set of real situation, all at a time, for the purpose of 
observing the alternative data, is not feasible. 

Simulation is widely used for diverse applications. Assisted by the computer, 
the simulation procedure can handle a variety of problems that need numerous 
observations to be collected and studied. 

Monte Carlo Methods of Simulation. A typical Monte Carlo simulation 
procedure replaces the actual universe of items by a theoretical universe described 
by some assumed probability distribution and then drawing samples from this 
theoretical population by means of random numbers. Random numbers are 
available from tables but in practice, where simulation is run on a computer, the 
random numbers arc generated through the computer programme itself. The 
random number (which, in essence, is a random observation in the range 0 to 1 
drasvn from a standard uniform distribution) is transformed into an observation 
from the probability distribution which defines the variable element in the problem. 
This probability distribution may be one of the standard distributions, such as 
Normal, Poisson etc. or it may be of an empirical nature, derived from a sample 
data for the variable concerned. While there are standard procedures for 
transforming the random numbers in the former situation, the transformation in 
the latter case is made by collecting data over a period of time. The basic prooednie 
of simulation will be clw from the simplified illustration ^ven in the next page. 



SIMULATION 


m 


aw '" "“P" °f «« introduaion of a new product 


Selling |;>rice 
Variable cost 


Rs. 4 per unit 
Rs. 2 per unit 


Contribution 
Sales volume 
Total Contribution 
Investment cost 


Rs. 2 per unit 

30,000 units per period 
Rs. 60,000 
Rs. 15,000 


^Profit fts. 45,000 

Tile possibility estimates for selling price, variable cost and sales volume are 
as follows : 


Selling price 
Value Probability 
Rs. 

3.00 .1 

3.50 .2 

4.00 .5 

4.50 .2 


Variable cost Sales volume 


Value 

Piobability 

Value 

Probability 

Rs. 


units 

1.25 

.1 

25.000 

.1 

1.50 

.2 

28,000 

.1 

2.00 

.4 

po,ooo 

.6 

2 25 

.2 

35,000 

.2 

2 50 

.1 



If we select two-digit random numbers (00—99) for simulating the above 
distributions, the ranges of random numbers assigned to each will be as follows : 



Selling price 



Variable cost 



Sales volume 


Value 

Cumulative 

Random Value 

v'umulatiYc 

Random 

Value 

Cumulative 

Random 


Probabilfiy 

Numbers 


Probability 

Numbers 


Probability 

Numbers 

3.00 

.1 

00-10 

1 25 

.1 

00-10 

25,000 

.1 

00-10 

3.50 

.3 

11-^0 

1 50 

.3 

11-30 

28,000 

.2 

11-20 

4.00 

.8 

31-80 

2.00 

.7 

31-70 

30.000 

.8 

21-80 

4.50 

1.0 

81-100 

2,25 



35.000 

I.O 

Sl-100 




2.50 

1.0 

^ ‘00 





To simulate, we take 10 tria>«, the results cf which are shown in the table 
below. (In a real situation, thousands of such trials will be required to be made.) 
The random numbers base been obtained from tables. 


Simulation for introducing a new pn>duct 


Selling price N ariabic cost 


Observation 

Randfim 

Value 

Random 

Vc^lue 

No. 

number 

(Rs.) 

number 

(Rs.) 

1 

95 

4.50 

11 

1.50 

2 

92 

4.50 

91 

2.50 

3 

67 

4.00 

99 

2.50 

4 

24 

3.50 

57 

2.0J3 

S 

76 

4.00 

26 

1.50 

6 

64 

4.00 

61 

2.00 

7 

02 

3.00 

70 

2.00 

8 

S3 

4.00 

33 

2.00 

9 

16 

3.50 

91 

2 50 

10 

16 

3.50 

$7 

2.00 


(\miri- 

Sales volume Total 

Profit 

buiion 

— 

contri- 




bution 



Random 

Value 


(Rs.) 

number 

(umis) tR"!,) 

(Rs.) 

3.00 

1 

2S,000 84.000 

69,000 

2.00 

22 

30.000 (lO.OOO 

45,000 

1.50 

63 

30,000 45,000 

30.000 

1.50 

63 

30,000 45.000 

30,000 

2 50 

23 

30,000 75,000 

60,000 

200 

18 

28.000 56,000 

41,000 

1.00 

32 

30,000 30,000 

15,000 

200 

21 

30.000 60,000 

45,000 

1.00 

13 

28,000 28,000 

13,000 

1.50 

06 

25,000 37.500 

22,500 


Total Profit - Rs. 3,70,500 
Average Profit « Rs. 37,050 
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Another illustration is given in the following example ; 

EXAMPLE 19 IS. 

A company trading in motor>vehicle spares wishes to determine the lotls of stodk it should 
carry tor the items m its range Demand is not ccitain and there is a lead-time for stock 
replenishment For one item X, the following infomiatjoa is obtained . 


Demand 

(Units ptr day) Piobability 

3 01 

4 02 

5 03 

6 03 

7 01 

Cariying costs (per unit per day) £0 20 

Ordering costs (per order) £5 00 

Lead-time for replenishment (in days) 3 


Stouk in hand at the beginning of the simulation txocisc was 20 units 
\ ou are required to carrv out a simulation run ov v. r a pc nod of ten days with the objective of 
evaluating the following inventory rule 

Older IS units when present inventory plus any outstanding order falls below 15 units 
The sequence of random numbers to be used is 0 0 I 1 S 6 3, 5, 7, 1, 2, 9, using the first 

number for day one 

Your calculation should include the total cost ol opciating this uivcntoiy lulc for ten days 

(ICMA.Pt I --Adapted) 


ANSWER: 


The random numbers arc dlioc4ited to the various demand kyj^ls acuirding to the cumulative 
probability distribution, as follows 


Demand 


Probability 

Cumulative 

Random numbers 





probability 




3 


01 

01 



0 


4 


02 

03 



1 to 2 


5 


03 

06 



3 to 5 


6 


03 

09 



6 to 8 


7 


01 

10 



9 


Simulating the daily demand, the following table is prepared 




Day 

Order 

Opening 

Demand 

Closing 

Order 

Average 


in 

Stock 



Stock 

placed 

Stock 




Random 

Uvel 







Number 





I 


20 

0 

3 

17 


18 5 

2 


17 

9 

7 

10 

IS 

13 5 

3 


10 

1 

4 

6 


8 

4 


6 

1 

4 

2 


4 

5 

15 

2 

5 

5 

12 

15 

14 5 

6 


12 

1 

4 

8 


10 

7 


8 

8 

6 

2 


5 

8 

15 

2 

6 

6 

11 

15 

14 

9 


11 

3 

5 

6 


85 

10 


6 

5 

% 

\ 


3.5 







Total 

99.5 
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Canying cost = 99.5 x 0.2 =. £|9.90 

Ordering cost 3 x £5 £15 

Total cost - £34.90 

Notes ; I . It is assumed that the ordered quantity is received on the 3rd day, excluding the day 
of order. If 3 clear days are assumed, the order quantity will be received on the 
4th day and the calculations will be ditferent. 

2, There is no stock out on any day so that there arc no lost sales. With the second 
assumption at ] above, lost sales will (xxur. 

3 . In the problenj given, lead time is taken to be constant. If otherwise, simulation of 
lead time distribution would also have been required. 

PROGRAMME EVALUATION AND REVIEW TECHNIQUE (PERT) AND 
CRITICAL PATH xMETHOD 

Prior to the introduction of Network Analysis through PERT and CPM, 
Gantt Bar Chart was one of the techniques used for scheduling the various activities 
of a large project. The Gantt Chart is a .sp'*cial type of bar ch^t in which bars are 
placed horizontally. This chart shows both the plan and th«uxomplishment of 
the plan and is used for indicating plant utilisation and production planning. A 
Gantt Chart showing planned and actual machine loading is given in Fig. 19.19. 
The thick lines in the cliarl indicate the planned load and the thin lines show the 
actual load on the machine. The Ciantt Chart is, however, not capable of indicating 
the inter-relationship between various activities, particularly of large and complex 
projects and although the chart may be modified to some extent by building in it a 
network of activities, its application is limited. The PERT network that evolved 
from the Gantt Chart is now widely used to meet the situation. 
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PERT, wluch is an acronym for Programme Evaimliw and Ke^dem Techaigue 
was first developed in the U.S.A. for the planning and devdoinnent of the Polaris 
hallastic missile. Though originally a technique for planning and scheduling, 
meant to accelerate the missile development for war putposes, mr has now 
found extensive civilian use and has proved to be a powerful tool for the 
management of programmes. For example, in the programming of a large contract 
or project, pert finds out the inter-relationship between the various phases of 
the contract work or the project which consists of a large number of activities 
and determines the expected time required to complete those activities leading 
up to an event, i.e. up to a certain stage of completion of work. When a project 
programme is difficult to schedule or is required to be frequently revised, pert 
provides the es,ential tool for control of programme revisions and re-iq>propriation 
of funds. 

CPM or Critical Path Method is another technique closely allied to pert. 
Though the methodology of cpm is, to a large extent similar to that for pert, the 
two techniques were developed independent of each other and their objectives are, 
by and large, difrc^.at. We will discuss these differences at a later stage, cpm 
introduces the concept of critical path, i.e. the longest time required to complete a 
project and emphasises the reduction of the duration of the activities by the 
application of more resources by obtaining a trade off between cost and time of 
completion. 

The fundamental in plrt approach is to design a network. A network (also 
known as project graph or arrow diagram) is a sort of master chart covering the 
entire programme ; it shows the events and activities arranged in the order in which 
they occur. Network sets out to control the project by establishing dates for each 
event to happen. For this purpose, a project is broken up into its various 
component jobs or activities and events are connected by the activities. An event 
is a satisfied accomplishment in the programme, i.e. the completion of a component 
task or job. An activity is the actual performance of a task and is represented as 
the time link between related events. A chain of sequential events and activities, 
from the starting point of a project to its completion, constitutes a network 
path. 


Building the Network. A sample network diagram is illustrated in Fig. 
19.20. We will see, step by step, how this network is built up. The pro^t 
illustrated consists of 8 events (nodes, junctions, milestones or stays), i.e. 1, 2, 3, 

8, denoted by circles and 11 activities, i.e. a, b, c, k (or 1-2, 1*3, 1-4 

etc.) denoted by arrows which connect the events. Thd network dia gram tidtes 
care of the sequences and ^e inter-relationship between the activities but the length 
of the arrows joining two aiki vities has no rrievance to tiie fliiie taken for completing 
the activity. The significant point to be observed is that t|» immediatdy preceding 
event and the immediately succeeding event of each activity should be properly laid 
out. The main rule is that before any activity leaving an event can be taken in hand, 
all the activities entering that event must be completed. Before building the 
diagram, it ia essential to list out all die activitiaa and ideittify the immediate 
predecessor activities for each activity as shown in the nnxt page. 
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AfUdtjrorjob 

immediate 

Tiinc to perforni 

MottkiflbtttioQ 

predecessors 

activity 



(days) 

2 

b(l-3) 

- 

3 

e(l-4) 



2 

da-5) 

a 

8 

e(2— 6) 

a 

5 


b 

7 

•(3-7) 

b 

2 

li(4-7) 

c 

6 

i(5-S) 

d 

2 

J(6-8) 

c.f 

4 

k(7-«) 

g,h 

5 


Activities are of iw o tj pes, v 1 / real and dummy activities. Real aclivities are 
the necessary operations carried out to progress the project from one event to 
another. Real activities need tune, money, manpower and/or equipments. 
Dummy acinities do not involve any actua' operation or work but they are 



constraints which show the depcndance of one event upon another event. It is 
always possible to start simuIUneouslv several activities emanating from a single 
event or to complete simultaneously several activh es terminating into a single 
event In such cases, dummy activities are inserted in the network diagram to 
suitably connect the events. Dummy activities usually have zero time but 
smietiines lead time or waiting time is involved, e.g. in the case of time gap between 
putuhaie order release and receipt of materials or drying, curing or setting time 
needed Iwfbie the next process or operation can be started. Dummy activities, 
repre sent ed by dotted lines, may be seen in the figures in Examples 19.17 and 19.18. 
Dunnnka are also often inserted merely to improve the layout of a network diagram 
IV avoiding 'curved* activity lines. This would be necessary when a number of 
activities eiftier start ftom a point or converge to a particular point. 
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The dkgram iUuitrated above k an aetivity-criented m^work moil; conunoolty 
used fbr cpm and it needs less storage space in mechanisation. The other Qrpe k 
event>i>rieoted network used for pert and for presentation to the managemart 
since it is simple to understand. A severe limitation of event-oriented network is 
that the numbering of the nodes does not automatically identify the preceding and 
succeedii'g activities. 


Activity Times and Float or Slack. The ti me to be shown against each activity 
is the time estimated for completion of that activity. This may be m days, weeks, 
months etc. By summing the activity times along a path leading to an event, the 
expected completion date for that event can be established. Only one time estimate 
is made in the cpm network, as the cpm technique is used mainly in building 
construction and industrial production work where the time for an activity can be 
established with relative certainty. PtjtT, however, was developed for research 
and development programme in which there is as element of uncertainty. For 
PFRT nctw'ork, therefore, three time-estimates, vi/. optimistic, most likely and 
pessimistic times arg made for each activity. It is assumed that activity time 
follows ^ (beta) distribution Mean time is worked out as (a ^ 4c i b),6, where 
a is the optimistic time, i e. an estimate of the minimum time an activity will take, 
b IS the pessimistic time estimate, i.e the estimate of the maximum time the activity 
will take and c is the most likely time estimate, i c. an estimate of the normal time 
that an activity will take more frequently. 


Standard deviation for the activity time is given by, 
b- a 


a — 


, and variance o* 


4 4 4 >■ 7 I 16 

Thus if a 4, b - 16 and c -- 7 , mean lime ■= , S 

6 


It will be seen that the network diagram under discussion has 5 different 
paths leading from event 1 (start) to event 8 (finish). The time taken from start to 
finish through these paths are as follows : 


Path 

Time 


a,d,i 

24-84 2 

12 days 

a.e,j 

24- 5 i 4 = 

11 days 

b.f.j 

34- 74 4 = 

14 days 

b,g.k 

3 4- 2 + 5 

10 days 

c, h, k 

24-64 5- 

13 days 


The longest path (here, b f j, which takes 14 days) i| called the most cHtiaA 
path because it is this path which establishes the time constraint over the completion 
of the project. The sum of the activity times on this path determines tin date on 
which the project is expected to be completed. Attention has to be given to thk 
path as any increase in the time of any activity on this path will deky the completion 
of the project and in case the completion date is required to be advanced, rethtetion 
in the time of the activities on the critical path has to be constderod. There may 
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tbu one critical path in a diagram (i.e. more than one path may have 
iMlwcal fullest aggregate time for all the activities) and sometimes, the reduction 
ul tile time of an activity on the critical path may make that path non-critical so 
that other path in the net work may become critical. It also follows that 
non«critical paths have some slack or float, as they are called, relative to the critical 
activities. Normally slacks are used for events and floats for activities. The float 
in a path or in an activity, which is a sort of cushion time, is an indication 
of flexibility and calculation of the float in the various paths of a network is useful 
for proper scheduling of the aciivit.cs. In order to calculate slack in an activity 
or an event, it is necessary to estimate its Early Start and Early Finish times and 
Late Start and Late Finish times. 


The early start time of an activity in a project is the earliest possible time 
that the activity can begin and ilic early finish time of an activity is its early start 
time plus the time needed to complete that activity. In Fig. 19.20, the eariy start 
and early finish times for each activity ha- c been indicated in the parenthesis 
above the activity line. Thus, the early start time for activity a is 0 and its early 
finish time is 0 f 2 - 2 ; the corresponding times for d are Z{d can start at the 
e^.Iiest only after a has been completed, i.e. after two days) and 10 (i.e. 2 + 8). 
This is known as Forward Pasv. 


While the early start and early finish times are determined by starting at the 
beginning of the network, late start and late finish times arc calculated by working 
backwards starting from the end of the networK {backward pass). Late start time 
of an activity is the latest time it can begin without pushing the finish date of the 
project beyond the stipulated date. The late fitmh time of an activity is its late 
start time plus its activity time. In the diagram, these are indicated in the 
parenthesis below the actn ity line. For example, the late finish and late start times 
for k arc 14 and 9 (i.e. 14-5), respe-'ively and so on for the otiier 
activities. 


The difference between the late start and early start times (which is identical 
with the diffcTence between late finish and early finish times) is the total float or 
total slack for that activity (denoted by 'S’ in the diagram). For activity a, total 
slack is 2(2 - -0 or 4 - 2) ; for b, it is 0(0 0 or 3 - -3) and so on. It should be noted 
that the activities on the critical path have zero total float. An activity can be 
relaxed or delayed to the extent of its available total float without affecting the 
date of completion of the project. However, if the start of an activity w'hich is not 
on the critical path is delayed, thv starting of the subsequent aetivity would be 
delayed ; the use of the total float of an activity by delaying it will, in most cases, 
affect (i.e. reduce or eliminate^ he total float of the succeeding activities. 


There is another type of float, known as free float. Free float or free slack is 
the period of time up to which an activity can be delayed without affecting the 
euiy start time of any other activity. Free float occurs when there are two or 
more activities leading into a single event and the activity has more float than one 
of ill iimnediate successors. Free float is calculated as the difference between the 
early finish time of the activitv and the earliest of the early start time of aU its 
immediate successors. Free float for an activity may also be cdcula^ as the 
difibrenoe between its total float and the minimum total float of afl its immediate 



MMCMBots, We jSndl in Fig. 19J0 tiiat k cannot start till the bjpae of 6 dnyk 0fooi 
thestaitofA. Activity g, which is also an immediate ptedecestof to 4 tiltea only 2 
days for com|detk>n and tlius it can afford to start 6>‘2a>4 days lain 
affecting the starting time for k. Thus g has a free float of 4 days. Similarly, e 
has a Am float of 7— Sa2 days. 

Since complex networks require the use of computer, critical path algorithms 
are written in the form of a linear programming problem suitable for a oonmutCT. 
It 

actvity is denoted tqr i — j. 

ear)/ time of oomoletion for i — j by xi, and 

duration of activity by tij (i » 1, 2, 3 m), 

the total duration of the project will be, Xm xi . The linear programming problems 
will be expressed as follows 

Minimise xm — x], subject to the oonstraints, xj — xi ^ tij, for ail ij. 

The formulation for the sample network in Fig. 19.20, will be as 
follows 

Mininuse x* ^ Xi, subject to 

*s “ Xi ^ 2 Xi ~ Xi ^ 7 

X, - X, > 3 X, - X, ^ 6 

x«-x»>2 x,~Xi>4 

Xg — x« ^ 8 

The above may be solved by the Sinqdex method as a primal problem in the usual manner or 
by converting it into a dual model. The solution will be, x, • 0, x, > > 2. x, • 3, x, - 2. x, 10, 
x«B 10,Xr** 8andx,=° 14 so that earliest time of completion of the project is x, — x,'^ 14days. 

As Stated earlier, statistical methods are used for determining uncertainty in 
project time, particularly in pert technique which is used mostly for new projects 
where historical data are. not available. The application of such methods will be 
clear from the answer to the problem in the following example. 

EXAMPLE 19.18. 

A small project is composed of 7 activities whose time estimates are listed in the table below. 
Activities are identified by their beginning (0 and ending (j) node numbers. 


Activity 

BttbmAed Dvntiim {in wtekt) 

l-i 

Optimiftic 

Molt likely 

Peseifflistie 

1—2 

1 

1 

7 

1 — 3 

1 

4 

7 

1—4 

2 

2 

8 

2-5 

1 

1 

1 

3 — 3 

2 

5 

14* 

4 — 6 

2 

5 

8 

5 — 6 

3 

6 

13' 


(a) Draw the project network and Identify aO the paths throuahi^ 

(b) Find the egpeoted duration and varianee of eadi activity. What it the expected project 
leiWhT 

(c) CeteU l ate the variance and standard deriatkm of the project length, WhattodkeprobabUty 
that Ae project will be completed : 

CD at least four weeks eerlierftaB the expected time; 

^ no more than fow weeks later dian the expected tbne. 



ArlALVti§ 

tlw due date is 19 weelc'), what is the probability erf not meeting the due date ? 


Z 0.50 0.67 1.00 1 33 2.00 

P 0.30SS 0.2SI4 0.1587 0.0918 0.0228 

(/. C. IV. A., nuii 

ANSWER: 


(a) The network it drawn as shown below : 

TE4 



TL12 

The paths are : 

1 I — 3 — 5 — 6 I tine 4 i- 6 7 — 17 weeks (Critical Path) 

2 1 — 2-'5~6 2fl47=^10 weeks 

3 l-*4-‘6 315—8 weeks 

(b) Expected duration and Nanance of the various activities are computed as follows : — 
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Expected project length is 17 weeks 
(c) Variance of critical path -*l + 4-f4e'9 weeks 
Standard deviation, o «» \/9 == 3 weeks 

(i) Z - I - [Refer to Page 914] 

WhenT- Tc*p --= -4. Z - -1.33 


Probability 1 - 0.9082 (by symmetry) 

- 0.0918 or 9.18% 

(li) When T - TeKp= 4, Z - ■ |== 1.33 


(d) 


Probability - 0.9082 or 90.82% 
When project due date (T) is 19 weeks, 


19- 17 


j or 0.67 


Probability of meeting due date 0.7486 or 74.86®' 

Probability^ f not meeting due date - 100 — 74.86 «=■ 25.14% 

Project Costs and the Network. So far we have discussed PRer and cpm 
as time scheduling techniques. In fact, this was the sole objective when pert and 
cpm were originally developed. Both these network techniques have since been 
extended for use as techniques of cost control. In network cost systems, costs 
are controlled on project basis and not according to the functional organisation of 
a concern. So far as the netw'ork is concerned, the individual activities or group 
of activities (also knovm as work package) and not the various departments and 
divisions of the concern constitute the cost centres for co^ accounting and cost 
control. Costs are budgeted and the actuals recorded according to the activities 
in the net work. For control purposes, the actuals arc compared with the budgets 
for an activity after adjusting the latter to account for the percentage of work of 
the activity completed. If, for example, 60% of an activity has been completed, 
the total budget for the activity should be brought down to 60 % and then compared 
with the actual cost incurred. We will revert to this subject later in another section 
of this chapter. 

Cost associated with the activities of a project are of two types, viz. direct 
cost of the individual activities and indirect cost relating to control or direction 
of work. Direct costs include expenditure on labour, materials, equipment, 
machineries, land etc., design and engineering charges, erection charges, payment 
to sub-contractors, etc. Indirect costs consist of two parts ; the variable indirect 
costs which vary more or less directly with time or the volume of work like 
managerial services, supervision charges, rent of equipments, interest on capital, 
etc. and the fixed indirect costs which are to be met independent of the progress 
of the work such as licence fces, royalties, initial expenses, etc. 

Activity time can be reduced if more men, machines, money and other 
resources are brought in and so direct costs increase if the activities are expedited 
or crashed. For example, crashing may be done by emjdoying more men, paying 
overtime, sub-contracting at additional cost or improving quality of materidl (say, 
for example, the use of quicker drying cement or paint so that tiie next activity 
can be taken up earlier). The relationslup between direct cost and activity duration 
jg shown graphically in Fig. 19.21. The slope of time-cost trade off tine indicates 
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Crash cost — N ormal cost 
Normal time—Crash time 

nn— 8??sn ° respectively, the slope will be, (400—300)/ 

Lrther ^**”*'^ indicates that the duration cannot be reduced 



Fig. ").21. Dircvl ri ‘icetCost 

It is obvious that the activities on the t itical path only arc considered for 
crashing. If an activity has a slack, it should be completed in normal time. i.e. the 
time ordinarily estimated for it so that less resources are used. 

Indirect cost, on the other hand, increases as the time for an activity 
increases ; the longer the duration of the activity, the higher will be the indirect 
costs. For each activit>’. therefore, there is an optimum point where the sum of 
the related direct cost and indirect cost is the minimum (see Fig. 19.22). 

Crash time is the minimum time in which the job or activity can be performed 
irrespective of cost, whereas normal time is the time in which the job can be 
performed at a minimum cost In a crashing proj - .’mme. the activity on a critical 
path that can be crashed with the least increase in cost (i.e. the activity that has the 
least time-cost slope) is examined first. The cost of reducing its time, in gradual 
steps taking one unit period (say, one day) at a time, is matched against the 
corresponding savings achieved, till the optimum point where a further reduction 
would not pay off is reached. The other critical activities are taken up in a similar 
manner, one by one, in the order of their least steepness in the time cost graph till 
no fut^er reduction in the time of any activity is feasible. 

A few examples are given here to illustrate the methods explained in the 

foregoing sections. 
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Fig. 19.22. Tune cost trade off. 

EXAMPLE 19.17. 

A project is represented below. The numbers given are the normal expected completion time 
in days of the activities. 



You are required to : 

(a) CociqHite the ear’>est expected starting time and the earliest gxpected finishing time (or 
each activity ; 

(b) Indicate die critical path ; 

(e) Stale the total cost if eaoh separate activity costs Rs. 200 periday, and there it a furtiier 
charge of Rs. 300 for every day the project is in progress ; 

(d) State : 

(i) What is the optimum plan for the project if the time of getivitiet b, e and d can be 
reduced progressively to ore day at an extra cost as follows : 

Activity Cost pay ^y taved 

100 
ISO 
300 


b 

e 

d 
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ANSWER : a.CM.A.. Pi. IV-Adagui) 


(a) E^ftnt 


Total activity time 


Time of 
activity 
preceding 
the event 
10 days 
6 „ 

4 .. 

6 » 

4 .. 

4 M 
34 days 


Earliest 

starting 

time 

0 ~ 

10 

16 

0 

0 

4 


Earliest finishing 

time 

0 + 10 «3 10 days 
10+ 6= 16 „ 
16 + 4*= 20 „ 
0 + 6 = 6 
0+ 4= 4 
4+ 4= 8 .. 


(b) The critical path ia d. e, f with 10 + 6 + 

(c) Total coat of the project » Ra. 500 x 20 
(it) Saving of time : 

for 1 day d, cost reduction 
for I day of d + c, coat reduction 
for 1 day of d 4- c + b, coat reduction 

Dttys Savings in days 


4 = 20 day’s duration. 

I (days) + Rs. 200 X 34 (days) » Rs. 16,800. 

- Ra. 500 - Rs. 300 = Rs, 200 

Rs. 500 - (Rs. 3(4+ Rs. 150) = Rs. 50 
= Rs. 500 - (Rs. 3(Kr+ Rs. 150 + Rs. 100) 
-- ( -) Rs. 50 (Extra cost) 

Cost 


19 

ld=. Rs. 

200 

16.800 - 

(Rs.) 

200- 16,600 

18 

2d- Rs. 

400 

16.800 - 

400- 16,400 

17 

3d- Rs. 

600 

16.800 - 

600- 16,200 

16 

4d - Rs. 

800 

16,800 - 

800- 16,000 

15 

4d 4 l(d 4 c)- Rs. 

850 

16.800 - 

850- 15,950 

14 

4d + 2(d + c)-- Rs. 

900 

16.800 - 

900- 15,900 

13 

4d ^ 3(d f c)=- Rs. 

950 

16,800 - 

950- 15,850 

12 

4d i 4<d -^O- Rs 

1.000 

16.800 - 

1,000- 15,800 

11 

4d ^ 4(d 1 c) I Ud c ^ b> Rs 

950 

16.800 - 

950- 15,850 

Optimum plan will be 12 days as follows : 
a- 4 dayb 
b- 4 days 
o- 2 days (6 — 4) 

d— 2 days (10—8) 
c — 6 days 
f— 4 days 



Optimum plan cost = Rs. 15,800 

S'ote : The cost of crashing given in the problem is the eAira coat inaoK-cd in addition to the 
direct cost of the activity per dav . For example, the direct cost of activity, d for 10 days = Rs. 200 
< 10 *« Rs. 2.000 : if the work is done in 9 da)s, the direct cost will be, Rs. 2,000 + Rs. 300 
mRs. 2,300 and the total coat iiKluding the indireit cost will be, Ra. 2.300 Ra. 500 x 9 
Rs. 6,800, as against the normal cost of Rs. 7.0tX' (i.c. Ra, 200 x 10 + Ra. 500 x 10). 

EXAMPLE 19,18. 
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In the given net work for a project, duration and cost of the activities are as shown below : 


Activity 

Duration in 
days .* 

Direct 

cost 

(Rs.) 

1- 2 A 

10 

no 

1- 3 B 

8 

200 

1- 4 C 

6 

100 

3- 5 D 

10 

350 

3- 6 E 

2 

50 

2- 7 F 

8 

300 

6- 8 G 

3 

70 

S- 9 H 

4 

75 

8-10 J 

9 

200 

10-11 K 

4 

100 

11-12 L 

4 

75 


When activity 1 1-12 is completed, the project is finished. 

(i) Calculate the earliest and latest time schedules and total float. 

(ii) If, besides the direct cost, there is an indirect cost of Rs. 100 per day for every day the 
project lasts, And the total cost of the project. 

(iii) What is the^ ntical path ? 

(iv) If the projcvk duration has to be reduced to 30 days with the following constraints, find 
the cheapest re-scheduling strategy. 

Constraints : 

(1) Duration of A can be halved but at an additional cost of Rs. 1 10. 

(2j Duration of B can be reduced to 4 days with an adiLiiiona) cost of Rs. 80 per day saved. 
(3) Duration of K. can be reduced at an additional cost of Rs. 70 per day saved and minimum 


days that can be reduced is limited to 3 
ANSWER; 

days. 

(/. C. A„ Fmai) 

Activity 

Fiirliest 

finishing 

time 

Latest 

finishing 

time 

Total 

float 

(i) 

(ii) 

(Hi) 

(iv) 

I(Hi) -<n)l 

1- 2 A 

10 

18 

8 

1- 3 B 

8 

8 

0 

I- 4 C 

6 

17 

11 

3- 5 D 

18 

18 

0 

3- 6 E 

10 

14 

4 

2- 7 F 

26 

26 

0 

6- 8 G 

13 

17 

4 

5- 9 H 

22 

30 

8 

8-10 J 

22 

26 

4 

10-11 K 

30 

30 

0 

1M2 L 

34 

34 

0 


The net work « redrawn below, showing the time and critical path ; 
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(h) project duration =. 34 days (see (iii), below) ' 

Total direct cost ^ Rs. (UO+2004 100 1 350 f50 h300+70+75+200 < 100 f-75) 

Total cost Rs. 1,630 ( Rs. 100 ' 34 n. snin 

(Hi) Critical path is l->3->5->2->7 ->lol>n _>i 2 
, * .. “ 8i «0t-0i8)0f4f 4 34days 

(iv) Activity A IS not on the critical pathand has a total float of 8 days. Reduction in its duration 
by$ days at an ai^tional cost of Rs. 110 does not reduce the duration of S plojcct 

^^ 47^^*" ® “* ‘*“^*‘»* to 

31^34 — 4) days. The effect on cost wiJI be : 

Increase in direct cost =- Rs. 80 x 4 - Rs. 320 
Cost saved = Rs. 80 

Cost saved per day — Rs. 20 

3 days. i e. to 1 day will reduce the project duration to 
JJ(,J4 — j) days. The effect on cost will be : 

Increase in direct cost -= Rs. 70 x 3 -= Rs. 210 
Reduction in direct cost - Rs. 100 a A -- Rs. 300 
Cost saved Rs. 90 

Cost saved per day ~ Rs. 30 

The cheapest re-schedule will be to reduce K by 3 days and B by 1 day. Cost saved will be 
Rs. 30 3 -f Rs. 20 y 1 Rs. 110. 

EXAMPLE 19.19. 

The activities of a job are tabulated below with normal and crash-time and cost. Each 
job can be relaxed and compressed with cost differential. 


Activities 


Cost (Rsj 
4 

3 

4 

3 

4 
3 
6 


Normal 


Time (hrs) 
6 
5 
7 

5 

6 


Cost (Rs.) 
5 

5 

10 

6 
7 
6 

11 

4 

5 


Time (hrs) 

3 
1 
5 
2 
2 

4 

5 
1 
1 


31 59 

(a) Draw the net work corresponding to normal time. Tabulate the total and free floats 
against each activity. What is the normal duration and cost of the job ? 

(b) Find out the crash duration of the job and it< 'associated a>st. 

(c) Suitably crash the activities so that the noimal duration ma> be reduced by 8 hr^. at a 
minimum cost. Redraw the net work. What in the |ob coNt lor this crashed duration ? 

(A C ir. .4., Final) 


answer : 


(a) The net work diagram corr 'ending to normal tim*. is shown below : 



63 



994 


QUANTITATIVE MANAGEMENT ACX:OUNTINa TECHNIQUES 


The total and free floats against each activity are : 


Activity 

Normal 

Starting time 

Completion time 

Float 


Duration 

Earliest 

Latest 

Earliest 

Latest 

Total 

Free 

1-2 

6 

0 

0 

6 

6 

*— 


1-3 

5 

0 

7 

5 

12 

7 


2-4 

7 

6 

6 

13 

13 

..... 

... 

2-6 

5 

6 

17 

11 

22 

n 

11 

3-4 

6 

5 

7 

11 

13 

2 

2 

4-5 

6 

13 

18 

19 

24 

5 

.-I* 

4-6 

9 

13 

13 

22 

22 



5-7 

2 

19 

24 

21 

26 

5 

5 

6-7 

4 

22 

22 

26 

26 

... 

— 


The CMtical path is 1 ->2— >4— >6 — >7 and, therefore, the normal duration of the 
job is 6 T 7 ' 9 I 4 26 hours and normal cost ^ Rs. 31. 

(b) Wiih crash time for each activity as indicated in the problem, the critical path still 
renumsihesamc.i.c. 1— >2— >4->6->7 and the crash duration of the job is 
3 ' 5 ^ 5 * 1 — 14 hours and the associated cost Is Rs. 59. 

/ V T I I i* . . r ^rash cost — Normal cost *1 , . . 

(c) The slope of each activity | — — is calculated as follows : 

^ • I Normal time - Crash lime J 


Activity 

Slope 

Activity 

Slope 

1-2 

0.33 

1-3 

0.50 

2-4 

3.00 

2-6 

1.00 

4-6 

125 

3-4 

0.15 

6-7 

1.00 

4-5 

1.50 



5-7 

2.00 


To reduce the normal duration of the job by 8 hours, the activities on the critical path may be 
selected starting with the least slope, i.c. 0.33 relating to activiiv J-2 Thus, 1-2 can be crashed 
from 6 (normal) to 3 (crash), i.c. by 3 hours at an increase of n^pst of 0.33 •' 3 ^ Rc. 1. Next, 
6-7 can be cfiishcd by 3 hours at increase of cost= 1.00 - 3 Rs. 3.00. I^^istly, 4-6 can be 
crashed by 2 hours at increase of cost -1.25 2 Rs. 2.50, 

This gives the total reduction of duration by 8 hours It is, however, seen that crashing of 
1-2 by 3 hours makes it noa-crttical and 1-3 and 3-4 now fall on the critical path. Crashing of 
1-2 in the third hour is, therefore, not possible unless cither 1-3 or 3-4 is reduced by 1 hour. We 
select 1-3 because its slope is smaller than that of 3-4. Thus 1-3 is also reduced by 1 hour at a 
cost of 0.50 ^ 1 == Re, 0.50. 

Total increase in cost - Rc 1 * Rs, 3 + Rs. 2.5 i Rc. 0.5^- Rs. 7 
Total job cost =-■ Rs. 31 ^ Rs. 7 Rs, 38 
The redrawn network is as follows : 



Badgeting ttarougli Network Analysis. The iaclusion of cost in network 
has provided an effective tool for budgeting project exjienditure and for monitoring 
and controlling the financial status of a project. The various activities of a project 
are clubbed together to form suitable work packages in such a manner that each 
work package constitutes a responsibility centre for the purpose of control of 
costs. The costs for each work package are budgeted and represented in the net 
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work. The actual expenditure incurred is compiled periodically and compared 
with the budget. Since the network technique deals wjth time and cost, it is also 
possible to compare scheduled work with completed work. 

The budget over-run/under-run may be determined in two ways. In the first 
method, the cost of completing the balance activities is estimated on the particular 
date and added to the actual expenditure incurred to date. This total compared 
with the budgeted cost for the project as a whole determines the over-run or 
under-run, as the case may be. In the other method, the ‘earned value’ of the 
work package, i.c. the budget allowance for the actual work done to date is 
compared with the actual expenditure incurred. 

The budgetary control procedure through network may be graphically 
illustrated as shown in the diagram given below : 



Data as ascertained from the graph arc : 

Date of evaluation of status 
Actual cost till date 

Budgeted value (earned value) of actual 
Budgeted time for actual work 
Budgeted cost till date 

Estimated actual costs of coni, ciion of project 
Total budgeted cost on completion 
Estimated time of completion of the project 
Budgeted time of completion 
• As estimated on date, i.e. at the end of 15th week, 

on date - Actual cwt on date - Earned ^lue of work done 
3.7 lakh - Rv I." lakh - Ro. 1.9 lakh 

Owrun on completion Actual cm. of completion (as eMimated on date) - Total budget cost 
of completion- Rs. 5 lakh - Rs. 4 lakh - Rs.Hakh 
Bodfote.} ooat of bdance work on date - Rs. 4 lakh - Rs. 1.8 lakh ^ Rs. 2.2 lakh 


End of 15th week 
Rs. 3.7 lakh 
Rs. 1.8 lakh 
10 weeks 
Rs. 2.8 lakh 
Rs. 5 lakh* 
Rs.4]akh 
30 weeks* 

25 weeks 
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This can be completed by incurring an estimated expendituie of Rs. 1.3 lakh (Rs. 5 lakh ~ Rs.3.7 
iakh) 

Delay in activity on date 13 — 10 5 weeks 

Delay in completion of the overall project 30 - 25 - 5 weeks 

The above indicates that while the delay on date will not be made up and the 
project will be completed S weeks behind schedule, proportionately less expenditure 
will be incurred to complete the balance work. One of the likely reasons may be 
that a major portion of total fixed costs might have already been incurred in the 
initial stages of the project. 

Resource AUocatioa and Load Smoothing. In our discussion of pert 
and CPM techniques so far, we had assumed that unlimited resources such as 
labour (crew size), cost (finance), shop facilities (equipments), shop space (size), 
etc. were available to the management for the execution of the projects. When 
resources are limited, activities may be delayed and the usual notions of critical 
path and floats do f have significance. In such situations, two alternative 
courses of action arb available depending upon whether the scheduled date of 
the job can be shiited or whether it is invariant, i.e. the date remains fixed and is 
not to be altered. In the first case, the activities are critically sequenced subject 
to the constraint of availability of resources and the minimum period of the project 
is re-determined accordingly. The process is known as Resource Levelling. 

The technique adopted in the second situation, with which we are presently 
concerned here, is known as Resource Smoothing or Load Smoothing. When the 
demand for the resources varies from period to period, the allocation (known as 
Resource Allocation) is made in such a manner that the demand is smoothened 
and the maximum demand on any resource does not exceed a limit (pre-set by 
the constraint of availability of the resources), llie technique is illustrated below ; 

EXAMPLE 19.20. 

The duration and requirement uf work force for each activity is tabulated txlow. 


Activity 

Duration (days) 

No. of Men 

1-2 

B 

4 

1-3 

7 

10 

1-5 

12 

5 

^3 

4 

6 

2-4 

10 

7 

3-4 

3 

5 

3-5 

5 

S 

3-6 

10 

7 

4-6 

7< 

11 

5-6 

4^ 

3 


(a) Depending on the interdependeodesofaettvities, a CTH diagram may be translated to a 
bar chart of activities, indicating early start and finish times and available total and free floats. 

This chart can be used for levelling the requirement of workflwioe. 

Draw a bar chart for the above problem. 

(b) Find maximum and minimum s/Drkfbroerequiredafterlewellint the aothdtiM, 

<1. C. fF. A, final) 
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ANSWER : 

(a) The CPM diagram for the job or project is given below : 



The C3>M diagram when tiansUtcd into a bar c'<art of act vities will be as follows : 



Da>s 


^ /, - ,he crew ««) is shown activity by activity over the bars. 

fhmlS su,. »d .te 1... «n.* .n4 .!« Wl «<■ 

fr^ floats as tabolatcd tn the next page. 





CREW SIZE 
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Activity 

Early start 

Latest finish 

Total 

Float 

1-2 

0 

8 

--- 


1-3 

0 

15 

8 

3 

1-5 

0 

21 

9 

5 

2-3 

8 

15 

3 

■ 

2-4 

8 

18 




3-4 

12 

18 

3 

3 

3-5 

12 

21 

4 


3-6 

12 

25 

3 

3 

4-6 

18 

25 


r- T- 

5-6 

17 

25 

4 

4 


(The critical path consisting of the activities 1-2-4-6 have no float.) 


(b) Based on the bar chart of activities, a resource or load histogram showing the 
requirement of men on each of the 2i days' period length of the project may be drawn 
as shown below (1). 

It will be seen that there are peaks and valleys in the histogram indicating that on 
certain days, /he requirement of crew size is heavy while on some other days the 
requirement / Very low. We have, therefore, to smoothen tltc load in such a manner 
that the peala are flattened, i.e. the objective is to spread over the available workforce 
in such a way that the requirements are brought down within a narrower range. This 
depends upon the float available so that if possible, the activities requiring higli 
workforce may be snitably postponed to the days when less workforce is requia-d. 

In the diagram above, we And that the largest requirement is 27 men on the 13th, 
14th and 15th days. If activity 3-6 (which has a float of 3 days) is delayed by 3 days, 
activity 5-6 (which has a float of 4 days) is delayed by 4 days, and activity 1-3 (which 
has a free float of 5 days) is delayed by one day. the revised histogram will be 
as foUews (Q) 



1 


a 


Next, we have to examine whether there is further scope for anoothing the peaks. If so, the 
procem would be repeated till an optimum solution is arrived a*. In the present case it is not 
possible to further reduce ite peaks without repetcusion elscwhcn and no Inprovetnent to the 
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“ A "“'" “'' •"* '^''® «”'n™utn has been shifted 

to the fim day to avoid the sudden di op ,n labour force after the work has sufficiently progressed ; 

SuSStn2iTJJl'"'“‘ ^ 2nd day. But for tl,; 

requireinent on the 1st day, the minimum would be 18 men. 

The revised bar chart after smoothing is shown below s 



Distinction between PERT and CPM Techniques. It was stated earlier 
that thought rear and cpm networks were developed independently and the 
procedures adopted for the two techniques were more or less common, the 
objectives were different. We may summarise here the basic differences between 
the two techniques : 

(i) While PERT is mainly for planning and scheduling research programmes, 
CPM is used for construction and business problems. 

(li) Thus, PFRT network is a probabilistic model, whereas cpm is a 
deterministic model which does not deal with uncertainty. 

(iiO PiKf calculates the expected duration of an activity as the weighted 
average of three time estimates and uses statistical methods to determine 
deviations from the probability of the estimated tune. 
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(iv) The concept of craahing is apfAied mainly to cm models, capii deals 
with costs of project schedules and their minimizatioo. 

Advantages Network Technifnes. pert and cpm techniques are useful 
aids for the project management who undertake non-repetitive project works. 
The main advantages of these techniques may be summarised as foUows ; — 

(i) Network techniques are powerful tools for planning, sdieduling and 
control. At the planning stage, the various tasks to be performed and 
the resource requimment for accomplishing those tasks are laid out. 
Network analysis assists at this stage, when alternative programmes are 
being considered. At the scheduling stage, network calcuiates the time 
and resources needed at each stage of production or activity. Finally 
in the operational phase, the network is useAil as a control device for 
measuring the actu^ against the planned performance. 

(ii) Network shows in a simple way, the inter-relationsbip of the various 
activities constituting a project or a programme. This helps in bringing 
out clearly the technological inter-dependence of the various activities 
and so,/ / integrating the project planning. 

(iii) Network points to the smallest critical areas and the exceptional'problems 
so that corrective action may be taken in time. 

(iv) cpm deals with time-cost trade olT and determines the optimum schedule 
for a project. Crashing programmes assist in avoiding resource 
bottlenecks. 

(v) Cost control can be exercised on project basis. For this purpose, 
activity or work package is treated as a cost centre. 

EXAMINATION QUESTIONS 

1. What is the lole of Operation Research in decision-making 7 Explain the scopes and 

methodology of Operation Research, the main phases of Operation Research and the techniques 
used in solving Operations Research problems. (/. C. W. A., Foot) 

2. Using the graphical method, maximize the function 19x H- 9y, subject to the following : 

4x+ 9y< 180 
19x + 70y < 1,330 
5x+ 7y> 175 
5X-I- 3y> 150 

Also solve the problem using the simplex method. 

3. On the basis of the following information in respect of an engineering concern, which is tne 
product mix which will give the highest profit attainable 7 

Products manufactured A B C 

Raw material per unit 10 kgs. 6 kgs. 15 kp. 

Labour hours per unit @ Re. 1 { 

per hour 15 25 20 

Sales price per unit Rs. 125 Rs. 100 Rs. 200 

Maximum production possible 0,000 uniU 4fiOO units 3,000 umts 

1.00. 000 kgs raw materials are available @ Rs. 10 per kg. Maxinuim praduolioii hours aic 

1.84.000. 

4. A small firm has two producthm sections, namely, manufacturing and packing. The total 
«vailabiedailyproduetiontinieinthcseseetionsis400inimrtesfend320fniiititei respectively. A 
dioice between three peednets A, B gad C In any pdatMeeoBtbfnatioBti open fbr production 
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plftlUMiiC* Raw materials, labour and other facilities required arc available in suflScient 
quantities to meet any programme that can be formulated within the plant capacity. The 
Sales Department is also geared to sell all that is produced. Product A needs 12 minutes of 
manufacturing time per unit of output and 4 minutes of packaging lime ; Product B lequiies 
4 minutes each of manufacturing and packaging per unit ; and C needs 8 minutes of 
manufacturing but 24 minutes of packaging per unit. The contributions per unit of A, B and C 
arc r6^)ect]ve]y Rs. 12, Rs. 8 and Rs. 24, and the total fixed charges per day come to Ri . 500. 
Advise about the best possible production programme under these circumstances. 

(/. C. W, A., Final) 

5 Formulate the initial simplex table for maximising profit of a company manufacturing products 
A, B, C, D, E and F . The time needed to manufacture these products for each operation and 
machine group arc listed below in a table. The profit contributions of A, B, C, D, E and F arc 
Re. 0.40, Re. 0.28. Re. 0.32 Re. 0.72 Re. 0.64 and Re. 0.60 icspcciively. 


Operation 

Machine 

A 

B 

C 

D 

E 

F 

Total 


Group 

Hours 

Houis 

Hours 

Hours 

Hours 

Hours 

avai’ab’e 

{»). 

< Lathe 

O.OI 

0.01 

0.01 

0.03 

0.03 

0.03 

0.8S6 

d) 

Mill A 

— 

— 

— 

0.05 

— 

— 

0.700 


M.llB 

Mine 

C .02 

0.02 

0.03 

— 

^5 

0.08 

0.100 

0.900 


(/. C. W, A. Final) 


6. (a) Determine x. y ^ 0, which maximises z 2x -f 5y, subject to 

X < 4, y ^ 3 and 2y ^ 8 

(a) Show that in three iteration tables of z are successively increased from zero to 15 to 19, for 
the sets of values of (x 0, y 0), (x = 0, y 3) and (x — 2. y =- 3) respectively. Solve the 
problem graphically and show that in simplex tables, the solution moves from one corner to 
the other of the sidution space of the graphical method of solution and hence simplex is an 
iterative method improving one solution with respect to the other. 

7. Two products, Pi and Pa pass through three machining processes. Mi, M, and M,. Details 
arc as follows : 



Pi 

P* 

Constraint of 


Hours 

Hours 

total hours 

Ml 

150 

60 

30,000 

M, 

50 

60 

13,000 

M, 

10 

20 

5,000 

Profit per unit 

Rs.200 

Rs. 100 



Determine the production schedule which will optimise the profit. 

(/. C. W. A., Final) 


8. Two products A and B arc processed ir 3 machine centres 1,11, and 1 1 1 each having available 
capacity as 80 hours, 240 hours and 160 hours respectively. The requirement of machine 
hours for each job is indicated by the tabic : 

A B 

I 
II 

m 

Profit from each unit of A and B is Rs. 70 and Rs. 50 respectively. 

’ (a) Using simplex tabic find an optimum production pattern. 

(b) Ascertain from the final tabic, whether there is any surplus capacity of machine centre II. 

(/. IV» A»f Fttutl) 
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9. The final simplex table for optimiini solution of a linear programming problem having two 
products and three limited resources is given below : 



Cf 

X| 

Xi 

X| 

Xi 

X4 

X| 

Xi 

4 

333 

1 

0 

-1 

2 

0 


0 

117 

0 

0 

-2 

1 

1 

X* 

5 

83 

0 

1 

2 

-1 

0 

Cj 



4 

5 

0 1 

0 

0 

2j 


1747 

4 

5 

6 ! 

3 

0 

Zj - Cj 



0 

0 

6 j 

3 

1 

0 


Study the following from the above tabic : 

(i) Profit optimi:»ing product mix and maximum profit. 

(ii) What is the meaning of shadow price ? Where is it shown in his table ? Explain it in 
respect of resource Xj. 

(iii) Is there any resoucce surplus ? What is that and to wiiat extent ? 

(iv) Management de/' cs to utilise that surplus completely by introducing any one of the 
two other rcsouiccs in the production line. To what extent cither of them may be 
introduced ? l‘ind the elTcct on profitability in those cases. (/. C. A., final) 

10. The prexlucts P. Q and R being pi oduced in a plant have profit margin as Rv. 3. Rs. 5 and Rs. 4 
respcctivcls . The i *iw materials A, B and C aie of scarce suppl> and the ava‘lability is limited 
to 8, 15 and 10 units icspcctivcly. Consumption is indicated in the table below. 

P Q R 


A 2 3 - 

B 3 2 4 

C — 2 5 

(a) Wiitc down the problem mathematically ft»r maximisation of profit margin. 

(b) Solve the problem by simplex method for obtaining optimum prociuctu>n p.iltcrn. 

(c) What are the opportunity costs of each < f the law malcrui 

(/. C W, A., Hnaf) 

1 1 . The products oi two Plants A and B are to be transported to three Warehouses W|, W, and W,. 
The cost of transportation of cacli unit from Plants to the Warehouses along with the normal 
capacities of Plants and Warchou*>'vS arc indicated below. 


Plants 


Warehouses 


Capacities 


w, 

w. 

W. 


A 

25 

17 

25 

300 

B 

15 

10 

18 

SOO 

Demands 

300 

300 

500 

1100/800 


(a) Solve the problem for minimum exist of transportation. Are there any alternative 
solutions 7 II any, explain the methodology of solving. 

(b) Overtime can be used in each plant to raise the capacity by 50% of the normal but the 
corresponding cost of transhipment will also increase by 10 and IS for plants A and B 
respectively. 

Again solve the problem for minimum ooet of trampoitation* 


(/.C. W.A.^fUiO) 
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1 2. (a) The Btandard wei^t of a special purpose brick is 5 kg, and it contains two basic ingradients 
Bl and B2. B1 costs Rs. 5 per kg. and B2 cods Rs. 8 per kg. Strength considerations 
dictate that the brick contains not more than 4 kg. of Bl and a minimum of 32 kg. of B2. 
Since the demand for the product is likely to be related to the price of the brick, find out 
graphically the minimum cost of the brick satisfying the above conditions. 

(b) A sterio equipment manufacturer can produce two models A and B of 40 and 80 watt total 
rnu. ic power each. Each model passes through three manufacturing divisions 1, 2 and 3 
where model A takes 4, 2.5 and 4.5 hours each and B model takes 2, 1 and 1.5 hours each. 
The three divisions have a maximum of 1600, and 1200 and 1600 hours every mohth 
respectively. 

Model A gives a contribution of Rs. 400 each and B gives Rs. 100 each. Assuming 
abundant product demand, find out the optimum product mix and the maximum contribution 
through the Simplex Method. (/. C. IV. A. final) 

13. A furniture company can produce four types of chairs. Each cliair is first made in the 
Carpentry shop and then varnished, waxed and polished in the Finishing shop. Man hours 
required in each shop arc : 

Chair type 12 3 4 


Carpentry Shop 4 9 7 10 

Finishing Shop I 1 3 40 

Contribution per chair (Rs.) 12 20 18 40 

Tot *1 jiumlKT of man hours available per month in Carpentry ..nd Fiiiishiiig Shops are 
6,000 and 4,000 respectively. Assuming abundant supply of raw material and demand f(>r 
finished pnKlucts, determine the number of each type of chairs to be pioduccd for profit 
maximisation using the Simplex Method. 

14 ‘A ladies’ fashK>n shop wishes to purchase the following quantities of summer drcNses : 

Dress si/e I H H! IV 

Quantity 100 200 450 150 

Three manufacturers arc willing to supply dresses. The quantities given below arc 
maximum they are able to supply of any given combination of orders for dresses : 

Manufacturer ABC 

Total quantity 150 450 250 

The shop expects the profit per dress to va*-/ with the manufacturer as given below ; 

Sizes 

Manufacturer 
A 
B 
C 

You arc required to : u u i ^ 

(a) Use the transportat ion technique to solve the , roblem of how the orders should be placed 

on the manufacturers by the fashion shop in order to maximise profit. 

Explain how you know that there is no further improvement possible, showing your 
^ m*Jk1ngs. U.CAf.A.,Pr.iy) 

15 There arc 4 jobs A. B, C, and n and these arc to be p<- ormed on 4 machine centres I. II. HI 
and IV. One job is to be alloc® -d to a machine centre, though each machine is capable of 
doing any job, at different costs given by the matrix below ; 

Machine Centres 

Jobs I « IV 


I 

11 

III 

IV 

2.50 

4.00 

5.00 

2.00 

3.00 

3.50 

5.50 

1.50 

2.00 

4.50 

4.50 

2.50 


A 

B 

C 

D 


5 

3 

1 

2 


4 

2 

4 

3 


2 

5 

2 

4 


4 

4 
3 

5 
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(a) Find an aJlocatton of tfie Jol» to the machine centres so that the total cost of processing 
would be minimum* 

(b) If machine centre f V goes out of order, whic^ jobs will be then allocated to the rest of the 

centres at minimum co:»t ? (/.CIF./I., Pinal) 

16. A canniitg company distributes the products of 3 factories to 5 warehouses ail utualod at 
different locations. All products are identical. The production capacities of the factories, 
demand of each wareliouse and the cost of transportation of unit material from each of the 
factories to the warehouses arc given in the tabic below. Find a suitable pattern of 
distribution at a minimum ci>st. 



w, 

W, 

W, 

W. 

W, 

Capacity 

Ft 

20 

28 

32 

55 

70 

so 

F, 

48 

36 

40 

44 

25 

100 

r. 

35 

55 

22 

45 

48 

ISO 

Demand 

100 

70 

50 

40 

40 

300 


(LC,W,A,, Final) 


17. The following tabic wves factor>-to-wai chouse shipping costs (in i upccs), quantities available 
and quantities rer^.cd (in tonnes) at each factory and each v^archouse respectively. 
Determine the shig^ang schedule that will minimise the shipping u>s(s while sati>f>ing the 
requirements of each of the four warehouses : 


Warehouses 

A 

B 

C 

D 

Available at factory 

Factories 





(»n tonnes) 


Rs. 

Ks 

Rs. 

Rs. 


F. 


11 

15 

20 

2 

F, 

17 

14 

12 

n 

6 

F, 

18 

18 

15 

12 

7 

Requirement of warehouses (in tonnes) 

3 

3 

4 

5 

15 

Make any cogent assumption for the purpose of your answer. 


(IC.WA.. Final) 


18. Average time taken by an operator on a specific machine is tabulated below. The 
management is considering to rt place one of (he old machines by a new one and the estimated 
tune for operation by each operator on the new machine is also indicated. 


Operators 

1 

2 

3 

Machines 

4 

5 

6 

New 

A 

10 

12 

8 

10 

8 

12 

11 

B 

9 

10 

8 

7 

8 

9 

10 

C 

8 

7 

8 

8 

8 

6 

8 

D 

12 

13 

14 

14 

15 

14 

11 

E 

9 

9 

9 

8 

8 

10 

9 

F 

7 

8 

9 

9 

9 

8 

8 


(a) Find out an allocation of operators to the old machines to achieve a minimum operation 
time. 

(b) Reset the problem with the machine and find out the allocaiion of the operators to 
each machine and comment on whether it is advantageous to replace an old machine 
to achieve a reduction in operating time only. 

(c) How will the operators be reallocated to the machines after replacements ? 

iLCW.A.. Pinah 
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19* (a) Anand Batteries have plants at X, Y and Z. Its product ‘torch batteries* is sent in trucks 
to its warehouses situated at A, B. C, and D for final delivery. The shipment, production 
runs and storage capacities are given on the bases of truckloads per week. The costing 
for transportation is also on the basis of truckloads. 

The plants have their working capacities and the warehouses are of different sizes 
depending on market demand. The following tables show : 

(i) tlic capacity details of the plants and the warehouses and 

(ii) the transportation cost per truckload. 

Tabic 1 


Warehouse 

C apacity 
(truckloads) 

Factory 

Production 

(truckloads) 

A 

16 

X 

48 

B 

20 

Y 

32 

C 

40 

Z 

40 

D 

44 

— 

— 

Total 

120 


120 


Tabic 2 


D 

6 

4 

3 


Transportation cost per truckload in units of Rs. 100 

A B C 

X 6 11 3.5 

Y 2 6 5 

Z 1.5 11 4.5 

You are required to work out as to how the supplies from the plant be allocated to the 
warehouses to minimise the total transportation cost. 

Determine the minimum total transportation cost. 

(b) A Company has three plants at locations A, B and C which supply t^arehouscs l<^tcd 
at D, E, F, O and H. Monthly plant capacities arc 800, 500 and 900 units respectively. 
Unit’trans’portation costs (..i lapees) are giv- belowr : 

To 

D E F G H 


From 


A 5 8 6 6 3 

B 4 7 7 6 6 

C 8 4 6 6 3 

By using Vogel’s approximation method, determine an optimum distribution for the company, 

in order to minimise the total transportation's!. ac.W.A.^Fimh 

Also determine the minimum total transportation cost. 

. r.« ...niontcF K and F. are tone transported to 5 warehouses W„W,,W,, 

SrilfCll^^cafacities of plants and warehouses and the cost of transportation from 


one plant to various warehouse re indicated in the following table 


W| 


W. 


W, 


w* 


Wg 


Plant capacity 


74 


56 


54 


62 


68 


400 


F, 

F, 


58 


64 


62 


58 


54 


500 


66 


70 


52 


60 


60 


600 


240 


Waithause demand 200 280 

Determine the minimum cost of transportation. 


360 


320 


(LC,W.A, Final) 
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21. Three products A, B and C are produced in three machine centres X, Y and Z. £adi product 
involves operation of each of the machine centres. The time required for each operation on 
various products are indicated in the table. 100, 77 and 80 hours are only available at machine 
centres X, Y, Z respectively. 

The profit per unit of A, B and C products are Rs. 12, Rs. 3 and Re. 1 respectively. 

Machine Centres 


Products X Y Z Profit per unit 

A 10 7 2 Rs. 12 

B 2 3 4 Rs. 3 

C 12 1 Rs. 1 

Available Hrs. lOO 77 80 


(a) Find out a suj product mix so as to maximise the profit. 

Comment on iC queries (b) and (c) from tljc solution table so obtained. 

(b) Satisfy that full available hours of X and Y had been utilised and there is surplus hours 
of Z. Find out the surplus hours of Z. 

(c) Your object is to utilize surplus capacity of Z. Can you say from the tabic that 

introduction of more units of Y is required ? (/ C. IK 4 , Final) 

22. Five different machines can piiktcss any of the five required jobs as follows, with different 
profits resulting from each assignment, 

Machine 


Job 


A 

B 

C 

n 

n 

1 

a 

30 

37 

40 

28 

40 

2 


40 

24 

27 

21 

36 

3 


40 

32 

33 

30 

35 

4 


25 

38 

40 

36 

36 

5 


29 

32 

41 

34 

39 


Find out the nuiximum profit possible through optimum assignment. 

(IX\IV.A.. Ftnaf) 

23. (a) Show that an assignment problem docs not change structure if each row and column is 
reduced by a constant. Explain how this property can be used to find the solution of an 
assignment problem. 

(b) Six men arc available for six different jobs. From past records the time in hours taken 
by different persons for different jobs arc given below ; 

Men 1 2 3 4 5 6 


1 

2 

3 

4 

5 

6 


2 9 2 

6 8 7 

4 6 5 

4 2 7 

5 3 9 

9 8 12 


7 

6 

3 

3 

5 

13 


9 

14 

8 

10 

12 

9 


Find out an allocation of men to different jobs which will lead to minimum operation time. 

Final) 
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24, Following are the man-power requirements for activity 
Activity Normal time 


in a project. 


Normal time Man-power required 

(days) pgr day 

1-2 10 2 

11 3 
M 13 4 

2- 6 14 3 

3- 4 10 1 

4- 5 7 3 

4- 6 17 5 

5- 7 13 3 

6- 7 9 8 

7- 8 1 11 

(i) Draw the network and find out ‘total float’ and ‘free float* for each activity. 

(ii) The contractor stipulates that during the fust 26 days only 4 to 5 men and during the 

remaining days 8 to 1 1 men only can be made available. Rearrange the activities suitably 
for Icvelli ng the man-power resources satisfying the above condition. (/.C. IV.A, , Final) 

25. The estimated duration of each of the following ten jobs comprising a small maintenance 
project is given below : 


Job 

Estimated 

duration 

(days) 

Job 

Estimated 

duration 

(days) 

(I.2> 

2 

(4,6) 

6 

(2. 3) 

3 

(4.7) 

2 

(2.4) 

5 

(5.8) 

8 

(3, 5) 

4 

(6,8) 

7 

(3.6) 

1 

(7.8) 

4 


Draw the net work diagram representing the project and calculate the early and late 
occurrence times for each event. Which jobs arc critical and how much slack, if any, do the 
jobs (3,5), (4, 6) and (7, 8) contain ? Wliich of the jobs have free slack and to what extent ? 

If the job (2, 3) were to take 6 days iastead of 3, how would the finish date of the project 
be affected ? (/.C. Final) 

A major project having 500 m’Vslonc event . 'ontrollcd with the help of PERT techniques. 
You have been appointed for introduction oi 1 '^RT costing system to that project for cost 
control purposes. Write a s^ort note on the various features of PERT on the following 
lines 

(a) Meaning of the term. 

(b) Break up of work packages ojsx centres. 

(c) Estimation of time for each clement. 

(d) Associated direct and indirect cost. 

(e) Slope of activities. 

(f) Effect of craching and relaxation of activities. 

(g) Optimum time — cost trade off. (f.C fV.A„ Final) 

The activities of a project arc indicated bciuw with normal duration and cost along with 
crash duration and cost. Assume the crashing cost -.s proportional at intermediate stages. 


Activities 

. nation 

Cost 

Duration 

Cost 

1—2 

6 

100 

4 

120 

2—3 

9 

200 

5 

280 

2—4 

3 

80 

2 

110 

3-4 

0 

0 

0 

0 

3-5 

7 

150 

5 

180 

4-4 

8 

250 

3 

375 

4—7 

2 

120 

1 

170 

5-8 

1 

100 

1 

100 

6—8 

4 

180 

3 

20 

7—8 

5 

130 

2 

220 
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(a) Draw the network. 

(b) Find the slope of cac^ activity. 

(c) Evaluate the cost of crashing the project duration by 12 days« 

(d) Is that the maximum possible cra;^ng 7 (/.Clf'./f., Final) 

28. For a major capital intensive plant, desi^ and engineering, procurement of equipments, 
erection and commissioning, all are controlled with the help of PERT net work. 

Give your understanding on the following lines 
(i) Monitonng of a network and its essential steps. 

(ti) Resource levelling to be followed in scheduling. 

(lii) Reporting the slippages of milestones to the top management (a suitable proforma), 
(iv) Master control chart and Department charts. 

(I.afVM., Final) 

29. A project has the following duuacteristics : 


Activity 

Time 

Activity 

Time 

1-2 

2 

4—5 

5 

1 -4 

2 

4—8 

8 

1—7 

1 

5—6 

4 

2—3 .«• •* 

4 

6—9 

3 

3-6 

1 

7-8 

3 



8—9 

5 


(a) Construct PERT network and find critical path and time duration of the project. 
Activities 2-3, 4-5, 6-9 each requires one unit of the same key equipment to complete it. 
Do you think availability of one unit 4»f the equipment in the i^rganisalion is sufficient for 
completing the project delaying it, if so, what is the schedule of these activities ? 

OX\W,A.. final) 

30. ^a) What do you understand by the term direct cost and mdircct cost in PERT costing 

techniques ? How do they behave in project cost with range of duration ? 

(b) What are dummies «? How do they play a vital lolc m PERT diagrams ? 

(c> Illustrate how the free floats arc used in scheduling, 

(d) Design a suitable form for reporting the slippages of activities of a project to tlic top 
management. (LC.iV.A,, Final) 

31, The following table gives the data relating to a project : 

Normal Crash 



Time 

Direct cost 

Time 

Direct cost 

Activity 

(Weeks) 

Rs. 

(Weeks) 

Rs. 

1—2 

8 

7.000 

3 

10.000 

1-3 

4 

6,000 

2 

8,000 

2—3 

0 

0 

0 

0 

2-5 

6 

9,000 

1 

11,000 

3—4 

7 

2.500 

S 

3,000 

4-6 

12 

10,000 

1 

16.000 

5-6 

15 

12.000 

i6 

16,000 

5-7 

7 

12.000 

6 

14,000 

6—8 

5 

10,000 

3 

10,000 

7—8 

14 

6,000 

7 

7,400 

7—9 

8 

6,000 

S 

12,000 

8-9 

6 

6,000 

4 

7,800 

Total 


86,300 


1,13,200 


Indirect cost per week is Rs. 1,000 

By using the iterative procedure, you are required to draw network diagram 
determine, by trading off between Time and Cost Parflumeters. 

(0 the optimum projected completion time. 
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(li) the critical path(s), and 
(ni) the minimum total cost of project completion. 

{LC.W.A,, Final) 


32. 


A project with the following activities, duration and 


Activity 

1—2 

1—3 

1 - 4 

2- 5 
2—6 

3- 7 
4 -8 
5-9 
6 -9 

7— 8 

8- 9 


Duration 

2 

2 

0 

2 

5 

4 

5 

6 

3 

4 
6 


manpower requirements is given below : 
Manpower requirement 

5 
4 
0 
2 

3 

6 
2 
8 
7 

4 
3 


(a) Draw a network diagram of the project inHicating the earli^t start, latest start, earliest 
finish, latest linish, total float and free float of each activity ■ 

(b) There arc 1 1 persons who can be employed for this project. out appropriate man 

power levelling so that the fluctuation of woik force requirement from day to day is as 
small as possible. 


{LC.WA., Final) 


33. In a railway Marshalbng >ard, goods trains arrive at a rate of 30 trains per day. Assuming 
that the mtcr-ainval time folUnvs .m c'sponcntial d stribution and the service time distribution 
is also exponential with an average *^6 minutes. Calculate the following : — 

(i) The mean queue si/c (line length), 

(ii) 1 he probabilitv that the queue size exceeds 10 

{I.C.W.A., Final) 

34. Two children each with a few rupee coins ate plaving a game like this : 

’Each of A ami B (the two eh Ulun) tosses a o ' If the to ns aic the same both heads or 
both tails, A takes l>oth If tht> au ditTercnl, «kcs boM\ * 

Draw the flow chait for this ga«*'c situation 


(l.C.fV.A,, Final) 
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TABLE 1 

Areas of a Standard Normal Distribution, F(Z) 


2 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

0.0 

.0000 

.0040 

.0080 

.0120 

O16O 

.0199 

.021 

.0279 

.0319 

.0359 

0.1 

.0398 

.0438 

.0478 

.0517 

.0557 

.0596 

.0636 

.0675 

.0714 

.0753 

0^ 

.0793 

.0832 

.0871 

.0910 

.0948 

.0987 

.1026 

.1064 

.1103 

.1141 

0.3 

.1179 

.1217 

.1255 

.1293 

.1331 

.1368 

.1406 

.1443 

.1480 

.1517 

0.4 

.1554 

.1591 

.1628 

.1664 

.1700 

.1736 

.1772 

.1808 

.1844 

.1879 

0.5 

.1915 

.1950 

.1985 

.2019 

.2054 

.2088 

.2123 

.2157 

.2190 

.2234 

0.6 

2251 

.2291 

.2324 

.2357 

.2389 

.2422 

.2454 

.2486 

.2517 

.2549 

0.7 

.2580 

.2611 

.2(>42 

.2673 

.2703 

.2734 

.2764 

.2794 

.2823 

.2852 

0.8 

.2881 

,2910 

.2939 

.29(,7 

.2995 

.3023 

.3051 

.3078 

.3106 

.3133 

0.9 

.3159 

.3186 

.3212 

.3238 

,3264 

.3289 

.3315 

.3.340 

.3365 

.3389 

1.0 

.3413 

.3438 

.3461 

.3485 

.3508 

.3531 

.3554 

.3577 

•3599 

.3621 

1.1 

.3643 

.3665 

.3686 

.3708 

.3729 

.3749 

.3770 

.3790 

.3810 

.3830 

1.2 

.3849 

.3869 

.3888 

.3907 

.3925 

.3944 

.3962 

.3980 

.3997 

.4015 

1.3 

.4032 

.4049 

.4066 

.4082 

.4099 

.4115 

.4131 

.4147 

■4162 

.4177 

1.4 

.4192 

.4207 

.4222 

.4236 


.4265 

.4279 

.4292 

.4306 

.4319 

1.5 

.4332 

.4345 

,4357 

.4370 

.43s .' 

.4394 

.4406 

.4418 

.4429 

.4441 

1.6 

.4452 

.4463 

..1474 

.44S4 

.4495 

.4505 

.4515 

.4525 

.4535 

.4545 

1.7 

.4554 

.4564 

.4573 

.4582 

4591 

.4599 

.4608 

.4616 

.4625 

.4633 

1.8 

.4641 

.4649 

.4656 

.4664 

.4671 

.4678 

.4686 

.4693 

.4699 

.4706 

1.9 

.4713 

.4719 

.4726 

.4732 

.4738 

.4744 

.4750 

.4756 

.4761 

.4767 

2.0 

Ain 

.4778 

.4783 

.4788 

.4793 

.4798 

.4803 

.4808 

.4812 

.4817 

2.1 

.4821 

.4826 

.4830 

.4834 

.4838 

.4842 

.4846 

.4850 

.4854 

.4857 

2.2 

.4861 

.4864 

.4868 

.4871 

.4875 

.4878 

.4881 

.4884 

.4887 

.4890 

2.3 

.4893 

.4896 

.4898 

.4901 

.4904 

.4906 

.4909 

.4911 

.4913 

.4916 

2.4 

.4918 

.4920 

,4922 

4925 

,4927 

.4929 

.4931 

.4932 

.4934 

.4936 

2.5 

.4938 

.4940 

.4941 

.4943 

.4945 

.4946 

.4948 

.4949 

•4951 

.4952 

2.6 

.4953 

.4955 

.4956 

.4957 

.4959 

.4960 

.4961 

.4%2 

.4963 

.4964 

2.7 

.4965 

.4966 

.49t* 

.4968 

.4969 

.4970 

.4971 

.4972 

.4973 

.4974 

2.8 

.4974 

.4975 

.4976 

,4977 

.4977 

.4978 

.4979 

.4979 

.4980 

.4981 

2S 

.4981 

.4982 

.4982 

.4983 

.4984 

.4984 

.4985 

.4985 

.4986 

.4986 

3.0 

.4987 

.4987 

,4987 

.4988 

.4988 

.4989 

,4989 

.4989 

.4990 

.4990 

3.1 

44990 

.4991 

.4991 

,4991 

.4992 

.4992 

.4992 

.4992 

.4993 

.4993 

3.2 

.4993 

.4993 

.4994 

.4994 

.4994 

.4994 

.4994 

.4991 

.4995 

.4995 

3.3 

.4995 

.4995 

.4995 

.4996 

.4996 

.4996 

.4996 

.4996 

.4996 

.4997 


The entries In the Table indicate the proporHans under the curve that lie between 2*0 
ind + Z. The proportions between 2 - 0 and -2 are obtained by synunetty. 



TABLE i 


PV 


(1 +r)-n 




(1 +r)n 


n/r 

s% 

6% 

«% 

J0% 



JSX 

J6% 

j»y. 

20% 

22% 

24% 

25% 

1 

0.952 

0.943 

0.926 

0.909 

0.893 

0.877 

0.870 

0.862 

0.847 

0.833 

0,820 

0.806 

0.800 

2 

0.907 

0.890 

0.857 

0.826 

0.797 

0.769 

0.756 

0.743 

0.718 

0.694 

0.672 

0.650 

0.640 

3 

0.864 

0.840 

0.794 

0.751 

0.712 

0.675 

0.658 

0.641 

0.609 

0.579 

0.551 

0.524 

0.512 

4 

0.823 

0.792 

0.735 

0.683 

0.636 

0.592 

0.572 

0.552 

0.516 

0.482 0.451 

0.423 

0.410 

5 

0.784 

0.747 

0.681 

0.621 

0.567 

0.519 

0.497 

0.476 

0.437 

0.402 

0.370 

0.341 

0.328 

6 

0.746 

0.705 

0.630 

0.564 

0.507 

0.456 

0.432 

0.4 IU 

0.370 

0.335 

0.303 

0.275 

0,262 

7 

0.711 

0.665 

0.583 

0.513 

0.452 

0.400 

0.376 

0.354 

0.314 

0 279 

0 249 

0.222 

0.210 

8 

0.677 

0.627 

0.540 

0.467 

0.404 

0.351 

0.327 

0.305 

0 266 

0.233 

0.204 

0.179 

0.168 

9 

0.645 

0.592 

0.500 

0.424 

0.361 

0.308 

0.284 

0.263 

0.225 

0.194 

0.167 

0.144 

0.134 

10 

0.614 

0.558 

0.463 

0.368 

0.322 

0.270 

0.247 

0.227 

0,191 

0.162 

0.137 

0. II 6 

0.107 

11 

0.385 

0.527 

0.429 

0.350 

0.287 

0.237 

0.215 

0.1 ><5 

0.162 

0 135 

0.112 

0094 

0.086 

12 

0.557 

0.497 

0.397 

0 J 19 

0.257 

0.208 

0.187 

0.168 

0.137 

0.112 

0.0^2 

OO . V . 

0.069 

13 

0.530 

0.469 

0.36) U ,0.2 'W 

0.229 

0.182 

0.163 

0.145 

Olio 

0 093 

0.075 

00 (.l 

0 055 

14 

0.505 

0.442 


‘ *.263 

0.205 

0 160 

0.141 

0 125 

0.099 

0 078 

0 062 

0.049 

0.04-3 

15 

0.481 

0.417 

ojr * 

0.239 

0.183 

0.140 

0.123 

0.108 

0 084 

0 065 

0 051 

0.040 

0.035 

16 

0.458 

0.394 

0.292 

0218 

0.163 

0 123 

0.107 

0.091 

0 071 

0 054 

0 042 

00^2 

0.028 

17 

0.436 

0.371 

0.270 

0.198 

0.146 

0 108 

0 093 

0.080 

0 W )0 

0.04^ 

0 034 

0.02(, 

0 023 

18 

0.416 

0.350 

0.250 

0.180 

0.130 

0 095 

0.081 

0 06<^ 

0 051 

0 038 

0 028 

0 021 

0 018 

19 

0.396 

0.331 

0.232 

0.164 

0. U 6 

0.083 

0 070 

OW ) 

0 043 

0 051 

0 023 

0 017 

0 014 

20 

0.377 

0.312 

0.215 

0.149 

0.104 

0.073 

0 061 

0 051 

0 0^7 

0.026 

0 019 

0.014 

0.012 


TABLE 3 

Present Value of Annuity of Re. 1 received per period for n Periods 
PV«1 ~(1 +rrn 


n/r 

J% 

6% 

s% 


«% 

74% 

15 ‘i 

76% 

/«% 20\ 22 % 

29% 


1 

0.952 

0.943 

0.926 

0.909 

0.893 

0.877 

0,870 

0.862 

0.847 0.833 0.820 

0.806 

0.800 

2 

1.859 

1.833 

1.783 

1.736 

1.690 

1.647 

1.626 

1.605 

1.566 1.528 1 492 

1.457 

1 440 

3 

2.723 

2.673 

2.577 

2.487 

2.402 

2.322 

2.283 

2.246 

2.174 2.106 2 042 

1.981 

1.952 

4 

3.546 

3.456 

3.312 

3.169 

3.037 

2.914 

2.855 

2.798 

2.690 2 589 2.494 

2.404 

2.362 

5 

4.330 

4.212 

3.993 

3.791 

3.605 

3.433 

3.352 

3.274 

3.127 2.991 2.864 

2.745 

2.689 

6 

5.076 

4.917 

4.623 

4.355 

4.111 

3.889 

3.784 

3.683 

3.498 3.326 3.167 

3.020 

2.951 

7 

5.786 

5.582 

5.206 

4.868 

4.564 

4.288 

4.160 

4.039 

3.812 3.605 3.416 

3-242 

3.161 

8 

6.463 

6.210 

5.747 

5,335 

4.968 

4.639 

4.487 

4.344 

4.078 3.837 3.619 
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Budget Ci>mmiitee (controller), 555 

Budget, continuous, 5^ 

Budget, fixed, 575 
Budget, flexible, 575 
B . ’gvt manual, 558 
Buugv^ peiiod, 559 
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C apital expenditure, budget, 593 
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Direct labour u>\i budget, 573 

Direct labour cost variance, 645 
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Estimated cost, 625 
Event, 982 
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Expected value, 910 
Expense allocation statement, 272 
Expenses budget, 574 
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Fixed cost, 186 
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FORTRAN, 780 
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Heating cost, 229 
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Historical costs, 623 
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Impersonal cost cenM 
Jnjputcd cost. 299 V 
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Incremental cost, 498 
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Indirect cost, 183 
Indirect expeases, 183, 198 
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lntra-C 4 ^i pany transfer pricing, 854 
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Iteration tableau, 936 
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Job order cost, 35S 
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Labour cost budget, 573 
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Manufacturing expense (cost), 191 

Manufacturing expense (overhead) budget 574 

Maiginal contribution, 474 

Marginal costing (cost), 471 

Marginal contribution ratio. 478 
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Payslip, 156 

Pkjrformancc audit, 715 

Performance budget, 561* 607 

Period coats, 186 

Periodic stock verification* 58 

Perpetual inventory, 51 

Personal cost c. ^tre, 6 
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Unit output method, overhead, 244 
Unit profit graph, 520 
Unit rca>rd system, 753 
Utility programme 783 


t<^348 

[cxWJes), 
I, 63™ 


\ al nation of stq 
' due analvsis 

V ariablc cost (cx^^Qli^s), 1 8S. 474 
Variances, 602, ( 

Variance i atios, 662 

Variance rcpoi ting 661 
Vantts rcduciioi, 881 
Ventilation u)st, 229 
Verifier 756 

YtygePs approximation method, 952 

V olume variance, 656 

V ouchcr audit, 715 
Vouch ncgisUi 46 
Vouching, 725 


age rate variance, 646 
wages abstract, 165 
Wages analvs’s sheet/ book, 165 
Wages systems, 121 
Waiting line model, 927, 962 
Warehouse expenses, 313 
Waste, 437 

Weighted ascrage method 76, 409 
Wilson formulation, 24 
Word. 768 

Woiking capita], 838 
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